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Numerical control saves tooling, gives diesel builder flexibility—see page 96 








KING-SIZE BORE-MATICS 


rough and finish bore diesel cylinder liners FOUR AT A TIME 
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Parts don’t slip under heavy cuts . . . Special diaphragm chucks grip 


ball-joint studs while 116 in. is removed in 12 seconds 


Switch from twist to gun drilling . .. 71. higher production results 


when bind marks are eliminated and second operations can be dropped 


Spend to modernize old plants instead of buying new . . . West 


inghouse will invest as much to modernize old plants as to construct new ones 


Magazine-fed notchers: how good? . . . One man can handle several 
notching presses as magazine feeds increase produc tion: avoid interference with 


setup fle xibilitvy. By William S Atkinson. General Electri 


Punched tape controls automotive drilling . . . Universal setup on a 
Natco triple head machine turns out {lvwheel housings. By George H DeGroat... 


Better forgings —30% faster... Ail operated split ring replaces 
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What are company rights to an employee's invention? . . . They 
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Forge-shop boot straps need some yanks . . . Suggestions for mech 
anization and methods improvement are made against the profile of a typical 
forge shop. By Eugene C Clarke. Jr. Chambershure Eneineering ¢ ompan) 


Automatic lubrication cuts forging costs . . . Imperfect lubrication 
was causing excessive rejects—then an automatic lubricator was added to im 


prove the quality. It also saved an extra operator 
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Surface-finish measurement on non-ferrous materials . . 
An evaluation of current commercial surface-finish measuring instruments. 
chart simplifies selection. By Bradley Piper and William P Callis, Allison Div. 
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Standard chucking reamers ... A table listing wire-gage, fractional. 
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current machining methods, including tapping and drilling data. ...... 
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METALWORKING 


SIGNIFICANT CURRENT DEVELOPMENTS IN 
TOOLING AND PRODUCTION PROCESSES 
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Electrolytic Hardening 
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OUTLOOK: 


Metalworking operations, at an all-time high, will gradually be 


curtailed as the steel strike lengthens. But indications are that any 


losses in the production rate will be wiped out shortly after full steel! 


production is resumed. 


Fourth quarter looks bright 





and main 
mn DC-8 pod 
an employees 
to 


S potentially 


two ways hold down 


expensive 


airly standard technique 


he 4 x l-in 


snear test 
1 Sheet cutoffs that would 


arded 


howeve! 


nel v 3 disc 
The 


ie unique properties 


other, come 
and stain! 
Strips 
when the 

The 
or 


not even 


Unlike aluminum 


the titar n 


} 
iniun sampie 


bend or stretch 
pu led apart sheal 
materia 
p end of the sample as it would on 


ite more ductile materia 
sample Cal 
hive 
ut 600 
balance of 


contract 


Disposable Backup Bars 
We 
the Redstone and Jupiter-C missile 
the Reynolds Metals Co pl 
Sheffield, Ala, ha developed a new 
that 

se supporting a T 

Thus, the 
durability 
heat 


ding aluminum ballistic shells for 


nt 


consists of an alu 
haped 
steel insert stain 

and 


contributes 


contributes con 
the 


do become burned and pitted 


Zrooves in insert 
discarded and re 


cost of 


n easily be 


placed—at about one-half the 
the all-stainless bars used 

The alun aids the 
welding operation by conducting the 
I from the 


neat 
faster than the old-style bars 


repairing 


previously inum 


weld area muc h 


did 


away 


ASSEMBLY 
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Temperature-Regulating Coating 
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Milling the helix on long 
mixing screws. These parts 
are machined faster and 
better than ever before, on 
@ CINCINNATI Special Milling 
Machine designed specifi- 
cally for the job. 


(Photograph courtesy of 
Baker Perkins, Inc., 
Saginaw, Mich.) 


Machines for producing them at the lowest cost are built by 


SPECIAL 


CINCINNATI MACHINE 


DIVISION 


M ixing screws operate in chemical and food in the machine tool industry, plus the experience 
machinery. Month wheels are an integral part of of all those who preceded them during the past 
several types of accounting equipment. Machines 45 years in designing and building special ma- 
for performing the critical operations required chines. And you will be pleased with Cincinnati's 
to produce these parts... milling the helix and follow-up service to assure dependability of per- 
rolling the letters... are typical of the unusual formance. Take a look at the examples on the 
types of equipment built by the Cincinnati Spe- next two pages, then call the Special Machine 
cial Machine Division. Division to help you with your unusual problems. 
Special Machine Division, The Cincinnati Milling 


Engineering specialists in this Division tackle 
Machine Co., Cincinnati 9, Ohio. 


almost any machinery problem for any indus- 
try. These men have the support of the most 


extensive research, foundry and shop facilities 


SPECIAL MACHINES * VERTICAL AND HORIZONTAL OF me C ; N N A I [ 





BROACHING MACHINES + COMPLETE PRODUCTION LINES SPECIAL MACHINE DIVISION 





SPECIAL 


CINCINNATI | MACHINE 


DIVISION 


...in long helix 
milling machine 


| he helix on screws can perform many useful and diverse operations, It 
mixes chemicals, flour and other products in industries handling bulk 
materials. Milling the helix in a family of large screws for this type of 
equipment proved to be too expensive for one machinery builder, so he 
enlisted the aid of Cincinnati Milling’s Special Machine Division. Their 
specialists developed a machine having a conventional horizontal spindle 
(standard HyPowermatic unit) and a heavy duty 20 hp universal spindle 
head. The helix is roughed out by the large cutter above the part, and 
finished with the end mill in the conventional horizontal spindle. Cincin- 
nati’s unique Telephase control system operates the fixture rotation in 
exact relation to table travel, producing an unusual combination of highly 
accurate right- and left-hand leads. 

Many smaller units of production equipment, just as effective in reduc- 


DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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incorporates Dependable Productivity 


...dn compact type-rolling machine 


a. ae 


ing costs but lacking the glamour of big machines, also are designed and 
built by the Special Machine Division. The Automatic Type-Rolling Ma- 
chine shown here is an example. It rolls month abbreviations, AUG., 
SEPT., etc., in the lands on month wheels. Pushing a button clamps the 
work; air jets keep the operation clean. Impressions are rolled 's2" deep in 
17 feed and 13 finishing passes, in a 55-second cycle. 

Giant production lines; big machines having a high degree of “intelli- 
gence”; compact, single cycle machines... all are built by Cincinnati and 
are dependably operating in various plants, producing at the lowest pos- 
sible cost. Our Field Engineers will be glad to show you what the Special 
Machine Division has done, and give you an analysis of what they can 


do for you. 


MACHINES © COMPLETELY AUTOMATED PRODUCTION LINES CINCINNAT 





SPECIAL MACHINE DIVISION 
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FELLOWS 


MADE THE git... and 
GEAR SHAPER 


CUTTER 


THE 
PRECISION — 
LINE 
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FELLOWS 
still makes the BEST 


The Fellows Cutters you order today have unequalled experience behind 

their manufacture: the first gear shaper cutter ever made was designed, 
produced and patented by Fellows in 1897. Hundreds of thousands of Fellows 
Cutters have been made and used on gear production lines since that time. 


This vast experience has resulted in constant progress, year after year, in 
cutter design and manufacture. Today, new gear and cutter designs are 
checked on a high-speed electronic computer which permits complete 
mathematical study of all possibilities. Constant advances in metallurgy and 
in manufacturing methods assure outstanding cutter performance on 
every gear production job. 

A booklet, “Fellows Gear Shaper Cutters’, covers 

the subject in detail. It includes tables of stock 

cutters, design considerations, \u= 

sharpening methods, and other 

information. For a copy, contact 

any Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Avenue, Royal Oak, Mich. 

150 West Pleasant Avenue, Maywood, N. J. 


5835 West North Avenue, Chicago 39 
6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 
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eavy duty machine 


....precision threading . 
of large diameters 





e 
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The cutting of large diameter threads to .003” 
tolerance at the Kilbourn Engineering Co., 
Milwaukee, Wisconsin is an example of the 
heavy duty threading possible with the 48C 
LANDMACO Machine. 


4140 steel heat-treated to 280-320 Brinnel is 
used in the production of 3314” long double end 
studs used in high pressure vessels. 514,” 8 pitch 
U.N. threads are cut on both ends at 15-20 SFM 
by a 6” 48C Single Spindle LANDMACO Ma- 
chine equipped with lead screw feed, auto- 
matic workstop, and a six-chaser 48R LANCO 
Heat Treated Die Head. The stud end has an 
8” thread length threaded to a pitch diameter 
tolerance of .003”. The nut end has a 6” thread 


length threaded to a Class 2 fit. 


This operation is an example of the ease with 
which LANDIS equipment can solve your most 
difficult threading problem. The heavy duty 
construction of both the machine and the die 
head plus the lead screw feed ensures threading 
to precision tolerances. 


sosc 


me | _ _ 
Pst | HYP | CGR 


. r Die Heads — Taps—Collapsible 
Threading Machines Retary & Stationary & Sold Adjustable 
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Futhermore, the LANDMACO Machine is 
equipped with hammer blow handwheel car- 
riage fronts as standard equipment. This re- 
duces operator fatigue, always a consideration 
when producing heavy, large diameter work- 
pieces. Automatic work stops (as used in this 
operation) are available as auxiliary equip- 
ment to position the work for correct thread 
length and reduce pre-threading handling time. 
Available in double or single spindle models 
their ranges are: 240” to 658” bolt, and 2!” 
to 6” pipe. For more information ask for 


Bulletin H-45-2. 


Perhaps there are threading operations in your 
plant that could be achieved at lower cost, with 
better quality thread, or greater versatility of 
production. LANDIS has had over 50 years’ 
experience solving every type of threading 


problem. May we help with yours? 


LANDIS Machine comPANY 


WAVMNESBORO - PEARASVLVARIA 
THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


. . Es be 5 
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Centeriess Thread 


Grinding Machines Thread Rolling Tools Thread Rolling Machines 
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feed 


gives uniform size, roundness 
and finish for more 
usable work pieces 


MICROFEED is the new Landis precision 
wheel feed for large or small lot production 
grinding. On a new Landis grinder you can 
have this development that assures grind- 
ing precision to your closest tolerances. 
MICROFEED is an extra fine feed to final 
size that automatically cancels machine 
temperature variations, wheel wear, wheel 


pressure changes, and work variations. 


Operation of MICROFEED is not compli- 
cated. It saves setup time, raises output by 


eliminating scrap due to feed variations. 


LANDIS 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 




















} VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 
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Van Norman 746 
VERSI-MATIC 


Designed and built for Here it is the newest thing in production millers just 
modern production the machine to cut or shape all of the new, tough super alloys 


Engineered for numerical while still maintaining exacting tolerances. And the 746 retains 
control all the famous Van Norman quality features including the ex- 


Offers maximum rigidity — clusive Van Norman 4-way cutterhead. 
accuracy — versatility — 


range — horsepower 


Examine closely the detailed specs of this newest Van 
Norman production miller. Then contact your nearest Van 
An 18-ton precision-built Norman dealer or write directly to Springfield. 
bed-type miller 


Also available without saddle 


We'll be glad to show you how the 746 Versi-Matic can fit 


into your production line. 


. a Ine 
SPECIFICATIONS No-icvannonmanctotveemumamenns 
A.1.A.* 

Med. 
Size 


796 without 
Saddle 


746 with 
Saddle 


Length 94" 108” also 130 
Width 2é 20 30” 
T-Slots (3) . 'y," Mie 


also 108” 


TABLE SIZE 


Longitudinal 50” 
Transverse (Saddle) 14 


POWER FEED TRAVEL 
Transverse (Ram) ‘a 1 
Vertical j 20 48" 


Spindié to Table (Horiz.) 20 48” 
Spindle to Table (Vert.) 22 35” 
Cutter Dia l 16 


CLEARANCE MAX 


American Machinist 


POWER FEEDS IPM 


SPINDLE 


WEIGHT 


*Aircraft Industries Assoc:atio 


MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 


Longitudinal! (Table) »-90 


Transverse (Saddle) 

Transverse (Ram) 

Vertical 

No. Steps 

Rapid Traverse (Table & Saddle) 
Rapid Traverse (Vert. & Ram) 


Horsepower 
R.P.M 

No. Steps 
Head Swivels 


Taper 
Fiange 


Net approximately 


NAS-909 Sp 
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25 50 
15-1500 
18 
120 

(30° by vert.) 
ASA 50 
ASA 60 


37,000 Ibs 


Don't wait . 


+-90 
Mi6-45 
6-45 
inf 
150 (table only) 
75 


25 50 
15-1500 
18 
120 

(30° by vert.) 
ASA 50 
ASA 60 


41,000 Ibs. 


. for extra profit instal! a Van Norman machine 


CIRCLE 


now! They are available in many 
purchase plans . . . Outright sale 
Purchase on conditional sales contract 
up to five years... Pay as you 
depreciate up to 10 years 
Conditional Sales Contracts 

not available to Export. 
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S6-Spindie Automatic 


saves *12,700 on this one job! 


A savings of over 7'2¢ was realized on each of these small 
brass Brush Holder Bodies for electric motors when this 
formerly subcontracted work was handled on one of their 
114’ Warner & Swaseys. 


Porter-Cable of Syracuse, N. Y., veteran producer of 
wood-working tools and powered garden equipment, 
reports through their Chief Manufacturing Engineer, 
Charles Allen: 

“Our two Warner & Swasey 6-Spindle quick setup 
Automatics have animportant place in our cost-reduc- 
tion program. They consistently turn out the highly 
accurate parts our produc ts require, saving us money 
on jobs that run in lot sizes from a few hundred 
to many thousand pieces.” 

Here’s what Warner & Swasey 6-Spindle Automatics 
did for Porter-Cable Company: 


e ACCURACY -— Tolerances of plus or minus .001 


easily held, maintaining high product quality. 


eSAVINGS-—Second operations were eliminated — 
handled complex work formerly subcontracted 


e FAST SETUP—SMALL LOTS— Jobs previously run Whe 
on hand screw machines now more efficiently handled 
on the Automatics. 


rugged Speedmatic Belt Sander—only one 
of Porter-Cable's quality products. 


@ VERSATILITY— Machining of tougher materials, 
parts with threads at each end, multiple diameters, 
sroached holes are all now routine operations. 

t hed hol ll t 


Why not have our Field Engineers evaluate your 


operations with a view to highlighting jobs that WARNER 


could be more profitably machined on modern 
Warner & Swasey Multi-Spindle Automatics? He's 


& 
as near as your phone — call him today! SWAS ima 4 
Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 


You can produce it better, faster, for less...with a Warner & Swasey 
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Built for 
one big purpose! 


Fully Automatic. On the new Norton Type CP-1 Plunge-O-Matic 
Grinder there is omple space available far mounting turret type auto- 
matic loading equipment. Work length capacities are up to 18° or 30 

with straight or angular infeed of the wheel to the workpiece. Loader is 


not shown for clority 
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Versatility of design allows positioning the wheelhead as required for the job. Those shown are only two of many possible variations. 


automatic loading for 
mass production grinding 


In design, the Norton Type CP-1 Plunge-O- Matic tirely independent, carries grinding wheels of 30” or 


Grinder is brand new. While retaining outstanding 36” diameter and can be located as desired on the 
proven features of Norton cylindrical grinders base. Complete flexibility for angular grinds is as- 
and co-ordinating them witha new turret type loader sured, and heavy duty grinding with wide or multiple 
for fast, automatic plunge grinding it has no un- wheels can be provided for 
necessary mechanism } ; engi r, a trained specialist 
As traverse grinding is not involved, swivel and in grinding, will be glad to give you more facts about 
sliding tables, hydraulic table cylinder and attendant the Plunge-O-Matic Grinder e— with an accurate 
control valving have been eliminated. Taper adjust- estimate of how much you can save. NORTON 
le in the automatic truing device lo- ComPaANy, Machine Division, Worcester 6, Mass. 
wheelhead. The base contains no inner District Offices: Worcester, Hartford, Cleveland, 
ole function is to rigidly support the Chicago, Detroit. Jn Canada. J. H. Ryder Machinery 
| lide and loader. Co., Ltd., Toronto 5. 
s for automatic loading — a *Trade-Mark Reg. US. Pat. Off, and Foreign Countries 
new departure fron e usual cylindrical grinder de- 
sign. On the Plun ic Grinder the gap in 
front of the grinding wheel is 19” deep by 18” or 30” 
work length — ample space to accommodate the new NO R TON 
urret loader. And since one type of loader can 


handle many parts, only the loader insert, which 


actually holds the parts, needs specific designing. GRINDERS and LAPPERS 


This reduces the original cost and operating main- , 
scent acameanaie teas lia Making better products 
The Plunge-O-Matic wheel slide, unitized anden- tO make your products better 


NORTON PRODUCTS Adrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensilive Tapes 
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THE GREAT STRENGTH OF 


NAXIRA 


LETS YOU ELIMINATE COSTLY 
DEAD WEIGHT FROM YOUR PRODUCTS 


N-A-XTRA is the best low-alloy, extra high-strength steel you can 
buy. Heat-treated, fully quenched and tempered, it’s now available 
in minimum yield strength levels of 80,000—110,000 psi. This is 
nearly three times the strength of ordinary carbon steel. 

The great strength of N-A-XTRA gives engineers and designers a 
unique opportunity to eliminate bulky, useless dead weight from 
finished products. Production men will delight in its superior form- 
ability and superb weldability. Send today for our illustrated brochure 
on N-A-XTRA HIGH-STRENGTH steel. Great Lakes Steel Corporation, 
Detroit 29, Michigan, Dept. X-8, 


GREAT LAKES STEEL 


American Machinist + August 10, 1959 CIRCLE 170 READER SERVICE CARD 





Mill Odd Shapes 
in One Operation 


...With Barber-Colman Form-Relieved Cutters 
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Milling is the best way to produce accurate, irregular 
forms with a minimum of tooling expense. But, when 
you get down to cases, much depends on the design and 
quality of the milling cutter used. 

Barber-Colman Company will manufacture a cutter 
from your part or print for almost any form. In it will 
be designed all the factors needed to upgrade production 
efficiency and work quality. 

Take this small part, for example. As shown on the 
drawing, there are two opposed surfaces that require 
machining at right angles to the cutter axis. For effi- 
cient milling at these points, the teeth must have both 
left-hand and right-hand axial relief. This design prob- 
lem was solved by making the tool interlocking, with 
axial relief in both directions. Right-hand and left-hand 
helical flutes assure smooth cutting action and fine finish. 


The cutters are unground. Yet, all dimensions are held 
to a maximum tolerance of + .002 in. Angular surfaces 
are held to + 30 minutes. A separate cutoff operation 
was eliminated by ganging a metal-slitting saw with the 
form cutters. 

Thus, fine finish and high accuracy were provided at the 
lowest possible cost and with a minimum tooling expense. 


Five types of engineering... 


These Barber-Colman engineering and manufacturing 
capabilities can be added to your own in finding better 
solutions to milling problems: 

1. Application engineering — on-the-spot evaluation of 
milling problems by experienced tool designers. 

2. Design engineering — highly specialized tool engineer- 
ing, backed by electronic computers for fast, accurate 
calculation of complex tooth forms. 

3. Metallurgical engineering — specially selected steels 
and heat treatment for your particular material and 
tool geometry. 

4. Manufacturing — the most complete and advanced 
processes under one roof for producing exactly the right 
finish, highest accuracy, and ahy cutter style. 

5. Quality control — optical master inspection, seven 
different control stations, and numerous separate inspec- 
tions for individual cutters. 

If you are producing irregular parts by shaping, crush 
grinding, or milling, it will pay you to let a Barber- 
Colman milling cutter engineer look at the job. He will 
show you how to combine the maximum number of 
operations in a single cut with lowest possible tool cost. 
Call your Barber-Colman sales office or Rockford — 
TR - 7-5741. 
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Barber-Coiman Company 


BARBER 
COLMAN 


' 
81 Loomis Street, Rockford, Iilinois 
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ine tools 
that encourage 


(Good Wa 
<% 
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WRENCHES 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 


‘ 


2 Sa 


= 
a 
te 
fail 


Ii fon’ Nw’ your l M 
P A 4 y . ee ° 

—y vi pies r of the ib tor each a quality tool. Armstrong Wrenches are “Fine tools that encourage 

of tho in) . good work.’ 


ARMSTRONG BROS. TOOL C0. 5215 W. tas AVE. - CHICAGO 46, U.S.A. 
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For the best buy 
in high precision 
surface grinders 


Landis Abrasive 618 — built to 
Landis precision grinder standards 





For full details Na 


Accuracy with Heavy Stock Removal—Unit mo 
torized spindle, dynamically balanced. Sup 
ported by two super precision preloaded 
bearings at each end 


Accurate Slot and Shoulder Grinding—Roller 
bearing ways with backlash eliminator on 
saddle assure positive accuracy 


Close Tolerances—Heavily ribbed table, extra 
thick saddle and widely spaced ways assure 
accuracy even under overload conditions 


oa 
a 


request catalog 618-59 


V-Y:7 9-40) > 


ola —leit-ilelaMe-ilal-let-Melalale(-1a-; 





Sensitive Precision Controls—feed increments 
of .0001” on head. Crossfeed graduated in 
001” with adjustable vernier in .0001’ 





a product of 


LANDIS TOOL 


world's largest manufacturer of 
precision grinding machinery 


WAYNESBORO, PENNSYLVANIA 





First Precision Component 
in the Run... or last 


Sea Exacting 
Tolerances for 


IB .'S 





“New Look’ 





—~.—«* - 
Close-up of rear side of tooling zone showing slotting attachment in the 5th position 


At IBM’s modern Lexington, Kentucky plant, twenty 
Acme-Gridley ‘j’’ six spindle automatics are mass- 


new electric typewriter. They help to provide IBM 


with greater sustained accuracy at lower cost than other 
comparable machines. Oi S MO 


producing the small to miniature parts for their sleek : 
Liman = QO 
a? 


The precision components are held to closely controlled a, se 
tolerances of .0005 t.i.r. These limits apply to the last O°” Pioneer in 
piece in the run as well as the first, and consistent Ok 
accuracy is maintained with less machine adjustment 
than ever before realized. Sustaining the closely con- 
trolled tolerances of these parts completely minimizes 


costly rejections during exhaustive quality control checks € t e i 
of the completed units. Inspection time is greatly reduced. qi ' ce) Ea) Ci 
IBM has also found that the wide-open tooling zone The National 

of their ‘\.’’ Acme-Gridleys permits much greater lati- Acme Company 
tude in tooling up for complicated operations performed Ae osy e 171 E. 131st Street 
in a single set-up. This, plus the lasting accuracy of Ey oe 
direct camming and the flexibility of independently 
operated toolslides, makes this newest member of the 


Acme-Gridley family a profitable asset to IBM’s modern 
production line. Write for Bulletin 


Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich, 

















2. tinish Form 3. Shove Three 4. Breakdown for 5. Cwtott-Pickup and Slot 
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GRAY 


What you see being milled on this big 105 foot long Gray, are transfer machine bases 
of the future...six at a time...automation production machines of Buhr Machine Tool 
Co.,of Ann Arbor, Michigan. It’s logical that this company, engaged in producing cost’ 
cutting, time saving equipment, should select a cost cutting, time saving Gray todo the job. 

Gray unit head planer type millers dominate the field of modern heavy duty 
milling. This 66° x 66° x 50 giant can simultaneously deliver 300 H.P. to its four 
cutters. Duplex tables virtually eliminate idle time by permitting work set-up on one 
section, while work is being milled on the other section. Unusually simple control 
encourages maximum operator efficiency. All this, plus mirror smooth surfaces milled 


to precise tolerances maintain the Gray reputation for top quality the world over. 


The G. A. GRAY Co., Cincinnati 7, Ohio 




















HYDRA-FEED 
LATHE 


This “dollars and cents” saving is made possible, according 
to the National Supply Company, Toledo, Ohio, manufac- 
turers and distributors of oil field equipment and supplies, 
for the following reasons: Minimum set-up time; Rugged 





i. 
mnthus ; “ . , a 
this ‘eet construction; Ease of operation and Flexibility of feed 


shar a-Fé 
will 8 lard Hydra ~ rates. 


you, too» 
asm for ask rr Further, they are completely satisfied with the Bullard 
pathe~ pistribue Hydra-Feed and, if ordering another machine for the same 
Engines Tapmation - job, would consider purchasing another Bullard Hydra- 


full sted Feed Lathe. 


the Bu 





THE BULLARD COMPANY 


BRIDGEPORT 9, CONN. 




















Get this 
valuable report 
on 


The best ways to 


finish metal stampings 


from your Norton Representative 





Newest in the Norton series of reports 
to industry is Barrel-Finishing of Metal 
Stampings, prepared by Norton engineers 

Based on continual observation of fin- 
ishing techniques in many plants, this re- 
port brings you plenty of worthwhile 
information on the advantages of barrel- 
finishing equipment and abrasives. In- 
facts on improving fatigue 
. types 


cluded are 
resistance of metal stampings . 
and sizes of stampings you can barrel- 


finish . and reports like the following 


Cylindrical, steel-cage stampings had 


Making better 
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products 
NORTON PRODUCTS: Abrasives - Grinding Wheels - Grinding Machines + Retractories + Electre-Chemicais 


many slots with burrs on edge of each slot 
Requirements were : removal of burrs, form- 
ing slight radii on all edges, improving 
surface finish. A large finishing barrel 
was charged with random-shaped ALUN 
DUM* TUMBLEX* “A”’ abrasive chips in a 
water solution level with the top of the 
mass. All operations were completed in 
one run and thousands of parts were 
barrel-finished in one day 

Aircraft panel stampings, 12” square x 
L,” thick, perforated, were processed by 
placing 12 panels 1” apart, using steel 
rods with fiber bushings as spacers. This 
whole unit was placed in the barrel, 
where bonded, triangular-shaped ALUN- 
DUM TUMBLEX “T”’ chips successfull 
removed all burrs from the stampings’ 
edges and perforations. 

Your Norton Representative can sup- 


ply you with this report fast will also 


provide literature on all TUMBLEX abra- 
(random-shaped chips), 
(bonded 


sive types: “A” 
‘T’’ (bonded triangles), ‘“S’’ 
spheres), and ‘‘N”’ (natural stones), cov- 
ering the widest range of finishing require- 
ments. And samples of your work parts 
sent to our Sample Processing Depart- 
ment will be promptly barrel-finished and 
returned to you with complete facts as to 
abrasives, methods and equipment. 
NORTON COMPANY, General Offices, 
Worcester 6, Mass. Plants and distribu- 
tors around the world. G-371 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 





to make your products better 
BENR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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seven surfaces to turn: 
one template, one slide, two tools. 


Mac hine tools 


} 
ire I \ ever bought 
somebody I 


they might 
bought be- 


to be don 


because 
come mn handy 
cause a specih¢ 


and because machine Is 


judged best fitted to » it. However, 


how il need may 


no matte speci 


be, v¢ rsatility is the greatest by product 

you can buy, and the greatest assurance 

of a profitable investment 
Perhaps your problem is economical, 


long-run production of a_ contoured 
shaft piece. Well and good 
bet is a New Britain #6F* copying 
lathe. Now let’s suppose you develop 


a requirement for only a few hundred 


your best 
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pieces like the one illustrated. Your 
New Britain #6F+ is every bit as effi- 
cient. Simple tooling; fast setup; rapid, 
accurate produc tion 

The applications for contour turn- 


broad 


boring and facing work 


ing are very If you have con- 
tour turning, 
on shafts or chucking work, you should 
be interested in the New Britain #6F+ 
Many shops whose production require- 
ments wouldn't justify 


very expensive, 


lightning-fast production can make 


highly 
basic models because of its versatility 
accuracy, fast 
At the other end of the scale, 


profitable use of one of the 


setup and inexpensive 


tooling 


you can’t touch our machines for tre- 
mendous volume work. Obviously, this 
subject is much too broad and too im- 
portant to do justice to it here. We 
would like to send you literature that 
spells things out in much more detail 
New Britain-Gridley Machine Division, 
The New Britain Machine Company, 
New Britain, Connecticut. 
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stainless, 225 per hour—brass 1500 per hour. 


1] ] 
yndlie speeds 
i l i 


d machine 


of toc ling Pp ssibilities. | 


id ipted t 


Important new metals and 


Cre ised chucking capa it 


cation of New Brit 
| CUP 


Wid iC 


Model Spin 


Ch) 
7-3000 
64-633 


99-1504 


The chart below. tells part 
I | have complete 
iwailable to spell it out 
on the models which in 

vou particularly. New Britain- 
Machine Division, The New 

sritain Machine Company, New Britain 


' 


ili we 


Spindle 

Comedie Weight 
16.000 
12. S00 
LS.SOO 
18.875 
16.000 
16.000 














provide this feature 


ever a number of operations 


quired on cast or forged pieces 


massive, rugged powerful ma- 
es offer great p ssibilities for sav- 

through faster. more accurate 

reliable production. A new and 
| 


ylete catal cc on the New Britain 
chucker line is just off the press We 


M vmuld be 


om 
t 


verv glad to send vou vour 
New Britain-Gridlev Machine 
mn The New Britain Machine 

mpany, New Britain, Connecticut 





12) 


Bay City O 
oO Saginaw 


Bridgeport 2 


1@) Fiint 


Oo Lansing 


Grand Rapids 


——_ 


Announcement 


New 


modern 


Britain’s new and _ completely 
Rebuild-Retool Center at 
Bridgeport, Michigan, is important to 
every present and tive 
of New Britain Automatics. 


This is the first center established 


prosp ; ownel 


<@ CIRCLE 183 READER SERVICE CARD 


Detroit oY 


“—— O 


Toledo 


”-—— 
a. am 


\ 
\ 
\ 

\ 


exclusively for the rebuilding and re- 
tooling of production machinery. It is 
staffed by men trained specifically for 
of work 
putting 


this type It is equipped spe- 
for New Britains back 


on the job with maximum efficiency in 


cially 


minimum time, at minimum expense to 
the owner. 
Rebuilding 
“orphan jobs” elsewhere, but they rate 
Here is 


an important extra reason for selecting 


and retooling may be 


top treatment at New Britain 


a New Britain when you purchase new 
a full time specialist or- 
to of 


equipment 


ganization devoted protection 


your investment. 

If you would like to investigate the 
profit potential in a complete modern- 
izing program, or could profit from a 
factory-engineered retooling of one or 
more machines, write us either at New 
Britain, or Bridgeport, 
Michigan Britain Machine 


Company. 


Connecticut, 


The New 
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Correct Lubrication tn Action... 


- 


Fastener company cuts. 





Here some of the billions of fasteners produced by 
United-Carr Fastener Corporation undergo pickling bath 
before being plated. This company is a leader in the 


eleele alo Mel Mill a leMel MliM tualel Miol@liMiulell elt) 


Complete Engineering Program oO 
Proved Petroleum Products 
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‘maintenance costs 40% 


j Here’s how United-Carr Fastener Corporation saved over 
$37,000 with the help of Mobil Correct Lubrication! 


United-Carr Fastener Corporation manufac- Mobil engineers and plant personnel studied 


' 


tures thousands of types of metal fasteners, stamp- Savings possibilities. Maintenance schedules were 


ings, and plastic-to-metal components bring carefully planned to cut machine servicing ume 


out hundreds of new products every “ar Mobil laboratory analyses of lubricants were help 
maintain a competitive edge, costs must pt ulin solving downtime and severe-weal problems 
to a bedrock minimum Mobil recommendations tor improvements tn lu 
Records of the company’s Carr F; brication system helped lengthen machine lite 
sion show that along with capital improvements, ; fact, machine downtime has been reduced to a 
Mobil Program of Correct Lubrication | “J t where maintenance crews no lonver need to 
lower maintenance costs per machine hour 4 t repairs but can handle them themselves. 
last vear. Overall savings during a pe | t | rect Lubrication in Action, Why ac- 


3 years amount to $37,000 


units failed tre 

shutdowns. Mobil studies t cu ster JUCNUN \ min mdi d abnormal 
suggested in 
machines ciean 


replac emel 


Due to high heat and heavy loads, conveyor 
bearings in drving 
Mobil recomme 


pensive me-consumir 


24 months 


Correct Lubrication 


Another reason Youre Miles Ahead with Mobil! 
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ACCO 


for Better 
Values 


With this Campbell Machine, you can-- 


a 7 
Cut 6-inch Diameter Hard Alloys-Cleanly and Accurately- 
= . = 
inLessThan3 Minutes! ween sctse cae 


longer wheel life. 
® This Campbell wet abrasive cutting machine—the prRoOPER COOLANT APPLICATION — Large reservoir 
Model 406—will cut tubing, bar stock, angle iron, or and a 33 gallon/minute pump provide high volume of 
any other shape up to 6” round or square—and it will coolant. Unique Campbell distributor applies coolant 
cut practically any material, including the new super equally to both sides of the wheel—an essential require- 
alloys and exotic metals. Like all Campbell machines, ™ent for accurate cuts 
it’s designed to give accurate cuts, quickly and cleanly. OTHER CAMPBELL MACHINES FOR ANY CUT-OFF NEED 
HIGH SPEED —4 to 8 seconds per square inch is the nor Choose from four types of Campbell machines for wet or 
mal cutting speed for all Campbell wet abrasive cutting dry cutting—chop stroke, oscillating, horizontal or rotary 
machines. For instance, you can cut 6” diameter hardened with capacities up to 14” rounds, 12” billets, plate up to 
steel in less than 3 minutes 6" thick and 20 ft. long 
teg: *ss of your : lic: n, you'll find ata 
ACCURACY — Campbell machines are production . Reg ardiess of yout appr itio or u ome that a 
Campbell machine provides you with the best cut-off 
machine tools. They cut within close tolerances to reduce ; : ‘ : : 
. method for modern production techniques—far more effi 
rejects and scrap loss. For example, the Model 406 will cut ; ‘ F ; ; 
:, ; cient, accurate and economical for cutting many materials 
3° diameter material to lengths within + .010", 6" diameter } ; “ . 
within +.030 than other cutting equipment 


WRITE FOR DETAILS — Bulletin DH-260 gives the com- 
plete story on the Campbell Model 406 abrasive cutting 
machine. We'll also be glad to send you information on 
other machines; just tell us your cut-off application. And 
POWER OSCILLATION —(n an oscillating-type ma remember—your Allison-Campbell Field Engineer is an 
chine such as the Model 406, the cutting wheel is moved abrasive cutting specialist. Call on him for expert advice. 


“~ CAMPBELL‘... MACHINES 


¥ Allison-Campbell Division + American Chain & Cable Company, Inc. 


923 Connecticut Avenue, Bridgeport 2, Conn. 


FINE FINISH Additional finishing operations are rarely 
required. There is no burn, and burr has been reduced to 
an absolute minimum 
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Here, @ slip joint coliar is being turned and bored from a 
T-6 aluminum biank. Fioor-to-floor time is only 25 minutes, 
2 30% saving in time alone. 


engine lathe 
e an impressive record of savings 


LODGE/& SHIPLEY POWERTURN 


ords show $2000.00 annual saving... 
/ 30% on a typical operation 


Significant savings are nothing new on pro- 
duction type lathes but it is something to 
write home about on an engine lathe. Tacoma 
Boatbuilding Co., Inc., Tacoma, Washington, 
liked the accuracy, versatility and output of 
their POWERTURN Lathe . . . found impres- 
sive savings even when this engine lathe was 
used for non-repetitive operations. 


Whatever your turning requirements, con- 
sider Lodge & Shipley. Your needs can be 
filled precisely from a complete range of 
sizes and types . . . Production, Engine, Tool- 
maker, Gap, Hydraulic Tracer Controlled and 
Right Angle Chucking Lathes . . . all designed 
to provide the best machine for a specific job. 


Check Sweet's Machine Tool File, your tele- 
phone hook Yellow Pages or write direct for 
literature: The Lodge & Shipley Company, 
3ese Colerain Ave., Cincinnati 25, Ohio. 
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TODAY'S LEADER 


YESTERDAY'S PIONEER 


EXPERIENCE scsstirure: 


{0 years’ successful experience as a company in the manufacture 
of cutting tools means that when you buy Weldon tools you are 


assured of the finest. 
For all of these years we have consistently led the field in the 


origination and production of the highest quality end mills, holders 


and allied items. 
Specialization for 40 years—that is the Weldon record—and the 


best of cutting tools is the result. 
ked on all Weldon tools and 


rid wh rdering . another WELDON FIRST. 


Weldon distributors throughout U.S. A. ond Canada carry complete stocks to serve you. 


3000 WMODHILL ROAD vee CLEVELAND “ OHIO 
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MECHANICAL SLEEVE CLUT 


Picks up load on 14 engaging jows 
Applies driving force concentrically 
without keys or pins. Assures instant 
engagement and maximum produc 
tive strokes per minute. Needs no 
air nor electricity. Practically no 
maintenance. Greater safety: Sim 
plified controls, fewer parts to wear 
out. Yes, it permits, inching, too 









Here's a workhorse that’s known for setting the pace 


Ye - Sif inch on the most demanding jobs... jobs where the clutch 
shaft diameters 
is engaged and disengaged at every press stroke... 


5% 150 ton < cit : 
. oe jobs that call for operation three shifts a day, day in 


and day out. 


Built and backed by a company which produces 
industry’s greatest variety of inclinables*, Series A 
Presses have amassed an unusual success record in 
thousands of applications. To be specific, let’s take 
close look at a Series A user 


Write for the complete, documented job 
study, “707,140,000 Clutch Engage- 
ments,’’ as well as Bulletin 58 containing 
data and specs on Niagara's remarkable 
line of Series A Inclinables ek : 28 OBI'S SINGLE STROKED 707,140,000 TIMES 
“Note: Niagara also builds single and double cron I's with Electro 

Reematie Peden Cutdhes-end Gash talent WITHOUT ONE CENT SPENT ON CLUTCH ENGAGING SURFACES 
meet every need. You nome it! 









Automatically fed for single stroking operations, 28 Series A Presses 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 1, N.Y. have produced 707,140,000 parts in the plant of a renowned appli- 


District Offices ance manufacturer since 1950. Clutches have required but $123.30 


Boston + Buffalo « Cleveland « Detroit + indianapolis « New York « Philadelphia in replacement parts. No engaging surfaces have been replaced en 
Distributors in principal U.S. cities and major foreign countries any press. Examination shows no measurable wear. Original machining 
marks still visible. 


SES A) OBI PRESSES 


America's most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work 


Join the 
Big Switch to - it BIN 
Republic 


HYDRAULIC FLUID 
LINE TUBING 


Get more tube per dollar... Now Electric 
Resistance Weld Steel Tubing included in JIC 
Standards... 

Join the hundreds of manufacturers using mil- 
lions of feet of Republic ELECTRUNITE® Hydrau- 
lic Fluid Line Tubing. As a result of their own 
tests, many equipment and machinery builders 
and their maintenance departments switched to 
this quality-proved hydraulic tubing prior to its 
being included in the JIC Standard. 

Like them, you'll get more tube per dollar when 
you specify Republic ELECTRUNITE Hydraulic 
Fluid Line Tubing. But initial cost savings are 
only part of the story. Savings in downtime reflect 
even greater cost reductions! 

ELECTRUNITE— produced by the world’s larg- 
est manufacturer of electrically welded hydraulic 
tubing —is made from flat-rolled steel. Prime 
steel—checked for defects as only flat-rolled steel 
can be checked. Then: formed, welded, annealed, 





maintained in the drawing QUALITY YOU CAN MEASURE! Specify FARROWTEST © non-destructive electronic 


READILY ASSEMBLED lo r nal tolerances 
T-17188 or ASTM-A-178 for extremely critical applications. 


of EL TRUN Hyd Tut Mssure we ><t stallation testing to Mil 


c 
Offered as a slternate to hydrostatic testing 
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ELECTRUNITE IS EASILY FLARED AND BENT BACK 


tself te c modote standard or flare-type fittings 


cold-worked, and annealed again into a tube 
of prime quality ... a tube that meets or exceeds 
the normal life of tubing produced by any other 
method. 

ELECTRUNITE'’S uniform walls and concentric- 
ity, coupled with uniformly high ductility, assure 
better bending and flaring characteristics. In 
the Aistory of ELECTRUNITE Hydraulic Fluid Line 
Tubing, no failure resulting from longitudinal 
or transverse cracks has been reported. 

You'll find that ELECTRUNITE Fluid Line Tub- 
ing is available in all the sizes shown in the /J1( 
Standards Book. Also available in an even wider 
range of sizes produced to our specification 
HL-1 (which meets all test requirements of the 
Jie Standard). 

Investigate ELECTRUNITE’S many cost-reducing 
features. Contact your ELECTRUNITE sales repre- 
sentative or mail the coupon for complete infor- 
mation, including a copy of specifications. 





AVAILABLE IN ALL SIZES SHOWN IN 
JIC STANDARDS BOOK. AVAILABLE 
IN A WIDER RANGE OF SIZES PRO- 
DUCED TO OUR SPECIFICATION HL-1 
(WHICH MEETS ALL TEST REQUIRE- 
MENTS OF THE JIC STANDARD). 











REPUBLIC STEEL 


Uorledi Widlewt Range 
of Stteudard, Stale avd, Stu Prsdlitti 
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STAINLESS STEEL TUBING CUT COSTS for Cleveland Process Company, makers 
of immersion heaters. Brittle material originally used for casing of heating 
element was expensive, often cracked when scale was removed. Cleveland 
Process Company solved the problem by switching to Republic Stainless 
Steel Tubing. ELECTRUNITE Stainless Tubing is strong, easy to fabricate, 
will save money in the long run. Send for more information. 


WORLD'S STRONGEST SHELVING—Republic Wedge-lock’ Stee! Shelving 
gives you all three essentials of good shelving: o post that will not buckle; a 
concealed, sway-proof joint; and a reinforced shelf that will not sag 
Wedge-Lock's exclusive swoy-proof joint actually becomes tighter as the 
load increases. Berger Division storoge engineers can help you design an 
installation to fit your precise needs. Mail coupon for details 


REPUBLIC DIE-FORM BLANKS REDUCE COST of Ford Tractor power toke 
off countershafts. Because the Die-Form blank (above) closely approxi 
mates the completed part (below), scrap losses are negligible and machin 
ing is held to a minimum. Die-Form is a new method of cold forming hot 
rolled carbon, alloy, or stainless steel bars into multi-diameter blanks ready 
for final machining. Mail coupon for complete data. 


REPUBLIC STEEL CORPORATION 
DEPT. AM-8083-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on 
ELECTRUNITE Hydraulic Fluid Line Tubing, 
including a copy of specifications ) Stainless Steel 
Wedge-Lock Shelving ) Die-Form 
Name Title 
Company 


Addre ss 


Zone 
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it still shapes up to savings 
and the savings are only a phone call away! 


BRIDGEPORT ALUMINUM 


screw machine rod! 


For machinability you can't top Bridgeport 
Aluminum Screw Machine Rod. It cuts easily 
so your parts can be turned out faster; tooling 
lasts longer, too. And vou can count on consist- 
ent high quality with Bridgeport because our 
skill comes from 94 years of experience in the 


metals industry 


But the big news in Bridgeport Aluminum 
Screw Machine Rod is its new availability from 


Bridgeport warehouses across the country. Now 


oo BRIDGEPORT 


—" 
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Bridgeport 2, Conn. 


Specialists in Metals from Aluminum to Zirconium 


you get faster service locally on the same high 
specification round and hex rod previously de- 
livered from Bridgeport Mills. 


So, for fast delivery on Aluminum, Copper and 
Brass—where and when you need it—call today: 


LOS ANGELES: RAymond 3-5101 

NEWARK (Hillside): Blgelow 3-0044 

NEW YORK: EXeter 2-4290 

ST. LOUIS: CEntral 1-0076 PHILADELPHIA: JEfferson 5-3900 

DALLAS: Riverside 1-4859 PROVIDENCE: Williams 1-2100 
SAN FRANCISCO: UNderhill 1-2551 


CHICAGO: LAfayette 3-2230 
CLEVELAND: CEdar 1-5180 
DENVER: AComa 2-4108 


Cept. 2203 


BRASS COMPANY 


¢ Sales Offices in Principal Cities 
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the measure of 
Performance Reliability 
for more than a century 


Design simplicity, positive and 
sensitive controls, trouble-free operation — 


WILLIAMS -WHITE 
GAP FRAME PRESSES 


ire bread-and 


Williams-White gap frame press« 
butter equipment in scores of plants. Production 
men like their versatility, speed, dependability 
and economy. Standard sizes, 25, 50, 75, 100, 150 and 


or built to fit your requirements as 


200 tons special 
to capacities, opening speeds, daylight, stroke, throat and 
table dimensions. Write for Bulletin No. 78 


* MOLINE, ILLINOIS 


106th year 


AMMER 


Los Angeles: Engen Industria Philadelphia: Edward A Ly Machinery 
Chicago: Polhemus-Mi le 0.; Pittsburgh: Frank Ryma Cincinnati, 
te $ Machinery Buffalo: H DO. T 


t R "ens 


4 Northwest Machine 7 
Machinery & Supply 
hweatt 


SALES AGENTS: Portland, Ore: Allie 
St. Lowis, Kansas City and Tulsa: Robe 


Milwaukee: Page Seattle: Per 
Columbus and Dayton: Seifreat-Elstad Machinery 


* August 10, 1959 
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Nice work if you can do it.» 
and you can... 


Gisholt 3L Saddle Type Turret Lathe—one of five sizes for 
heavy-duty work of all kinds 


Straight Machining... 
Angular Machining 
and Assembly... 


all in one 


' / 
Talk about time-cutting ideas, here's the versatility C IC Ing & 


of a Gisholt 3L Saddle Type Turret Lathe paying 





off again 


All operations required to machine these gate 





valve bodies are done in a single chucking with a 
five-position indexing fixture. In addition to machin- 
ing the bonnet and the two ends, the recesses for the 
two seat rings are bored and threaded at a five 


degree angle 








Then the seat rings are inserted—and tightly 


screwed in place with a driver mounted on the turret. 








The driving is done with a constant torque—adjust- 


able to suit each job. The final operation is finish 








facing the seat ring atter it 1s in place with the cross- 








feeding turret 





Gisholt Engineers have storehouses of ideas to 





help you increase your production. Ask one to call. 














MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY-REBUILT MACHINES WITH NEW MACHINE GUARANTEE 
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ALL NEW...AND 


Shock 


Resistant! 


Hoover introduces a new, economical pillow block ball bear- Eo 
ing unit with cast housing of ductile material that absorbs oo et NEW BULLETIN 106 
shock and vibration, assuring long bearing life. It is designed ’ —— 
to carry light loads at normal speeds. DESCRIBES COMPLETE LINE 
The unit contains a pre-lubricated bearing featuring ultra- OF NEW HOOVER PILLOW 
smooth Hoover Honed raceways and a perfectly matched set , _ 
of Micro-Velvet balls, a guarantee of unexcelled quality. ‘ ag BLOCK BALL BEARINGS! 
Known as the E D series, these new pillow block bearings 
are available in shaft sizes from '4” to 15i¢” ‘ 
Hoover also offers a cast iron pillow block bearing for 
light to medium load conditions, plus a wide range of flange 
and machine units. 
| Hoover Ball and Bearing Company 
| 5400 South State Rood, Ann Arbor, Michigan 


| Please send new Bulletin 106, which describes Hoover 


NOoouer == 


BALL AND BEARING COMPANY es 
5400 South State Road, Ann Arbor, Michigan ompany 


= . Address 
Sales Offices and 2020 South Figueroa, Los Angeles 7, California ddr 


290 Lodi Street, Hackensack, New Jersey 


Zand Micro- Velvet are Hoover trademarks. 
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Assembly costs cut 50% at design stage 
by Tinnerman SPEED NUT Brand Fasteners! 


pp 


y off k 
ittached 
fetainers tl 


purer 


CANADA Dominion fastene 
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ed out between de signers at 


roducts, Inc., and Tinnerman 
the selection of 3 different 
Hillside’s complete line of 
furniture. Hillside estimates 
ing in material costs, assembly 
r ordinary fastening methods 
Sreep Nuts hold tight, even 
rd service 


pe SpeepD Cup 


snaps into a 
vy anchors one end of th 
A standard 
lites” into a stud; prevents 

1 plus latching bar from back 
well as desk and table I gs 
help of Sprep Grip* Nut 
into bolt-receiving position in 
ish-On completes the file 
nblv; two more secur 


card holder 


nism spring 


Ray BRITAIN mmonds Aerocesso 


SERVICE CARD 


the Yellow Pages under “Fasteners” 


TIN N ERMAN 
Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


This should give you an idea of what a fre« 
Fastening Analysis can probably do for you in 
savings and improvements on present or new prod 


Look up your Tinnerman representative in 
Or write to 


PRODUCTS, Inc. 


TINNERMAN 


Speed Nuls 
yd oe ee 


FASTEST THING T Ss 


Summons S A} rue Salomon de Rothschild Suresmes (Seme) GERMANY Mecano Bundy GmbH Mendelberg 
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PATTERNS FOR IMPROVED 
GEAR PERFORMANCE 


Gears at... SURPRISINGLY LOW COST 


All kinds of savings with this Magnethermic method . . . low power 
and limited initial investment. Improved physical properties, par- 
ticularly in the critical root zone, in many cases allow use of 
smaller gears or change-over from expensive alloy steels to plain 
carbon grades. 
Distortion minimized with only a small part of the gear heat 
affected; no over-all compressive forces. 
Flexibility of scanning makes inductors applicable to varying face 
widths, machine adaptable to many gear types, plus sprockets. 
With automatic indexing, attention is confined to loading and un- 
Tooth by Tooth Gear Machine, loading . . . cumulative positioning errors are eliminated. 

a product of the These advantages have been proved in actual installations. 


Magnethermic Division For estimate, quotation or engineering evaluation, send 


prints or outline your requirements in a letter. 





fp Pm : - 
Khctin 7. 7 Ling (& our ONL v ( L) ELSES 
a 


A 
J 
Magnethermic 


CORPORATION 


GENERAL OFFICES 


AJAX ELECTROTHERMIC DIVISION MAGNETHERMNMIC DIVISION AJAX ENGINEERING DIVISION 
Ajax Park P.O. Box 839 + 3990 Sir nm Road P.O. Box 1418 + La r & Han 


ck Streets 
Trenton 5, New Jersey 


Youngstown 1, Ohio Trer . 7, New Jersey 








New Bliss combination clutch 
and brake for inclinables... 


RUNS COOLER UNDER TOUGH OPERATING CONDITIONS 
SINGLE TRIPS FASTER...ALWAYS TOP STOPS! 


LS I | S S E.W. BLISS COMPANY - Canton, Ohio 


BLISS is more than a name—it’s a guarantee 


SINCE 1857 
PRESSES + ROLLING MILLS « ROLLS + DIE SETS + CONTAINER MACHINERY + CONTRACT MFG. 
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SPLITTING CLAMP 
RINGS, BUSHINGS 
Splitting clamp rings, connecting 
rods, bushings and collets is a 
fast, simpie operation on the No. 
8 Band Saw. Perfect control, quick 
chucking facilities, accuracy and 
speed are features that especially 
fit the machine to handle this type 

of work. 


SEGMENTING 
LARGE DIE BLOCK 
Three equally spaced re-entrant 
cuts were made in this 16” x 18° 
SAE 4130 Forging. Job was com- 
pleted, floor-to-floor in 5 hours. 
No special jigs or fixtures were 
required. An unusual job that 
serves to emphasize the versa- 
tility of the MARVEL No. 8 Saw. 


American Machinist ° 


COPING AND MITERING 
WEAVY STRUCTURAL SHAPE 


18” Beam (above) is held between 
vises for the short cut. On the 
long cut (left) vises were removed 
and beam held by simple clamp. 
The MARVEL Band Saw is truly 
indispensable in ornamental and 
structural iron shops where this 
type of work is done daily. The 
machine will cut-off square, miter 
and cope any work shape from the 
smallest moulding to 18° |-beams. 


MITERING LARGE 

DIAMETER PIPE 
Pipe (or any bar shape) may be 
mitered at a 45° angle without the 
need for special jigs or fixtures. 
Even when cutting miters, work 
remains in the same position as it 
does for straight cuts. Column and 
blade are instantly tilted to de- 
sired angle, even without stopping 
the machine. Perfect miters (or 
lesser angles) are sawed without 
any layout or special equipment. 


SS 
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"The One Machine 
We Couldn't Do Without” 


“As simple to use and handy as a Scout Knife” is the way 

another user described his MARVEL No. 8 Universal Band Saw 
recently and we can't think of a better way to describe 

this versatile metal cutting machine 

With a MARVEL No. 8 Band Saw, you can do almost any 
conceivable straight, angle, or miter metal sawing job—from 
cutting-off bar stock to making the most unusual forming cuts. You 
can handle small, delicate work, and in the next minute, 

saw structurals, or segment large work as illustrated in the lower 
photograph. You will save time, labor, and material with a MARVEL 
No. 8 Band Saw because no other saw has all the features 

to be had in this truly universal tool 

Upright column design and forward travel of the blade through 

the work (which remains stationary on the table-height saw bed) 
provides easy, unobstructed visibility and more convenient 

and efficient working conditions; column can be tilted and locked at 
any angle up to 45° left and right of vertical; the exclusive 

MARVEL Power Feed with Automatic Overload Relief; Automatic 
cutting-depth stops; simple, convenient operating controls— 

these are some of the features which make the No. 8 Band Saw the 
most useful—and used—metal cutting saw on the market 


For the complete story, ask or write for Bulletin 875 which illus- 
trates and describes MARVEL Universal Metal Cutting Band Saws. 


ARMSTRONG-SLUM MFG. CO. 5/00 BLOOMINGDALE AVE. ¢ CHICAGO 39, ILL. 
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MATERIALS & FABRICATION PREVIEW 


f = 
SOARING 6D 


International Amphitheatre 
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—_— ee 
Completely atitactoty™ 
wa Li VACY Lt Vay 


. says Mr. William H. Vogt, Division Super- 
intendent of Parts and Tool Manufacturing at 


Taylor Instrument Companies, Rochester, N. J 


a 


il 


i. +e 4 


Hand Feed 
SURFACE 
GRINDER 


is ruggedly designed 


for precision work. 





With men like Mr. Vogt, who rate tool room grinders 
solely on their performance, Thompson’s new 
Type D machine is winning enthusiastic approval. 


Send for descriptive literature on this new 

Type D machine and compare the advantages it 
offers you in cost-cutting time-saving and trouble- 
free performance. Immediate delivery is available. 


THE THOMPSON GRINDER CO. SPRINGFIELD, OHIO 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overioad Relays give 
100% Protection - Only with Ong-Prece con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PrEcE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it eo 
performs according to its rating. Only with 
ONE-PIECE construction can you know your AN 
SPREE REFS" 


motors have full protection. ia 2 
Only Square D has ONE-PIECE Construc- ¥ 
tion + ONE-PIECE construction eliminates any 
is a ogi 


possibility of heater misalignment. Square D . 
melting alloy thermal overload relays can be ii 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy. 


Insist on 
Square D melting alloy 
thermal overload relays 
Wile tor Bulletin $M-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


1-PIECE CONSTRUCTION 


Heat-responsive Heat-producing individual factory inspection of every Square D 


element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It's perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 


sance tripping. can't become misaligned. 


© 0a. M weavy INDUSTRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE JT) COMPANY 
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HIGH SPEED PRECISION LATHE 


Correct Size - High Speed - Precision Results 


4 > 


- ‘ . at ; 
Collet Work The right machine Step Chuck Work — For rapid and Jaw Chuck Work—lIntegral mount, 
for collet work of 1-1/16° or less accurate holding of tubing, cast- universal or independent, for extra 
diameter. ings, moldings, stampings and accuracy. Capacity to 5”, 
machined parts. Capacity to 6’. 


HARDINGE The above three important 
a \ DOVETAIL BED / requirements for proper lathe 


, ROENE work in tool rooms, production 


o | 





Va . wv 
; — departments, or laboratories 


“a 
fi , are completely fulfilled by 
(eS ips Ep en the new Hardinge DV59 
soe ; High Speed Precision Lathe 


Correct size of the machine in 


geht relation to work saves loss from 
ap 
i under-capacity production on 


HARD ee 
INGE Set larger lathes. High spindle speeds 


up to 3500 r.p.m., permit full 
capacity cutting and excellent 
finish. Sustained accuracy and ease 
SPECIFICATIONS: ar: ae 
1). Collet Capacity 
9” Swing results 
17” Center Distance 
Infinitely Variable Speed 
230—3500 r.p.m. 


assure precision 





OFFICES IN PRINCIPAL CITIES 
Export Office: 269 Lafayette St., 
New York 12, N. Y. 


HARDINGE BROTHERS, INC, etme, N. ¥. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Send for Free illustrated Bulletin DV 59 
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Gets 40% savings in 
coolant costs by change to 


Standards Transparent Coolant 


ARGON Oil No. 4 


Chicago Saws, Inc., 
realizes other benefits in 
switch to this 

Standard Oil product 








Situation; It all started when a Standard Oil 
lubrication specialist recommended Arcon Oil 
No. 4, Standard’s transparent coolant to Chicago 
Saws for use in their grinding operations. This 
manufacturer of rotary saw blades decided to 
give it a try. They knew the product was the re- 
sult of more than three years’ work in Standard’s 
research laboratory, and that it had been exten- 
sively field tested 

What hay Using Arcon Oil No. 4 in 100:1 
concentration, Chicago Saws was able to reduce 
coolant costs 40‘¢. They also found the work 


could be seen more clearly when using this cool- 


You expect more fram ‘STANDARD ) and you get it! 


| 4 


ant. There was less wheel loading. They also 
discovered the coolant didn’t foam and that its 
exceptional ability to carry off heat resulted in 
cooler operation. Faster cuts were obtained with 
finer wheels. Tolerances were easier to hold. Bet- 
ter finishes were obtained. Wheel dressings were 
less frequent. 

What you can do: Get more information about 
Arcon Oil No. 4 transparent coolant. Call the 
Standard Oil lubrication specialist near you in 
any of the 15 Midwest or Rocky Mountain states. 
Or write: Standard Oil Company (Indiana), 
910 South Michigan Avenue, Chicago 80, Ill. 


Using ARGON Oil No. 4, Chicago Saws gets 
better finish at savings of 40° over other cool- 
ants tried. Operator is using .004° cut on heat 
treated Rockwell 60 C steel. 


Quick facts about 


Standards Transparent Coolant 


ARGON Oil No. 4 


e Clear, transparent fluid 


e All chemical. Does not 
support bacteria growth 


Unaffected by humidity 
Nonfoaming 
Fire resistant 


Odoriless 


Standard'’s Bob Stark and Chicago Saws' vice president 


Pau! Bostrom discuss blades and coolants. Bob Stark 
is well qualified to work with manufacturers on the 


! use of metalworsing coolants. Bob has a chemistry degree 


at Standard. He has completed the Standard Oil Sales 
Engineering School course. 


j from Illinois College plus three years’ experience 





ACCURACY 


When You Buy from Your Local 
P&W GAGE SPECIALIST 


Not just an “Order-Taker,” but a 


§ PEK 


ist trained to give you expert 


application engineering service, this man 
can help you select the best gages for your 


specific applications 


from the complete 


lines carried in stock at your local P&W 
Branch Office. He will show you how 
you will benefit from the improved 
gaging precision, greater dependability 
and longer wear life made possible by 
the greater skill and care that go 

into the manufacture of P&W Gages. 


There’s a P&W Branch Office near you 
Phone today, and take advantage of the 
convenient stocks, assured gaging 
dependability, and expert application 
engineering service that are 

all yours for the asking. 


BIRMINGHAM, Alabama 

Phone TRemont 1-0482 
BOSTON, Massachusetts 

Phone Kirkland 7-5875 
BUFFALO (Tonawanda), New York 

Phone UNiversity 8804 
CHARLOTTE, North Carolina 

Phone EDison 2-7774 
CHICAGO, Illinois 

Phone HUmboidt 9-1626 
CINCINNATI, Ohio 

Phone PArkway 1-3112 
CLEVELAND, Ohio 

Phone ORchard 11-7216 
DALLAS, Texas 

Phone FLeetwood 2-1709 
DENVER, Colorado 

Phone DExter 3-4418 
DETROIT, Michigan 

Phone Diamond 1-1070 
HOUSTON, Texas 

Phone WAlinut 6.9643 
JUPITER, Florida 

Phone 4535 


Plus resident specialists in: ALBANY 
MINNEAPOLIS, Minnesota; ROCKFORD, Illinois 


LIVINGSTON, New Jersey 
Phone WYman 2-5353 
LOS ANGELES, California 
Phone ANgelius 3-7506 
MILWAUKEE, Wisconsin 
Phone GLenview 3-7650 
NEW YORK CITY (Flushing), New York 
Phone INdependence 1-6363 
PHILADELPHIA, Pennsylvania 
Phone WAlInut 2-1140 
PITTSBURGH, Pennsylvania 
Phone POplar 1-7212 
PORTLAND, Oregon 
Phone ATiantic 7-1867 
ROCHESTER, New York 
Phone LUdlow 6-6212 
ST. LOUIS, Missouri 
Phone CEntral 1-6770 
SAN FRANCISCO, California 
Phone MArket 1-7363 
SEATTLE, Washington 
Phone MAin 4-1141 
SYRACUSE, New York 
Phone HOward 3-8214 
WEST HARTFORD, Connecticut 
Phone ADams 3-7561 


New York; FLINT, Michigan; INDIANAPOLIS, Indiana 
SPRINGFIELD 


Ohio; TOLEDO, Ohio; WICHITA, Kansas 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 
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GAGES - 


CUTTING TOOLS 
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ASSURED... 


DEPENDABLE ACCURACY 
...that lasts longer! 


Pratt & Whitney HOKE® and USA Gage 
Blocks are accurate to millionths for size, flat- 
ness and parallelism. They stay accurate 
longer, because P&W gives extra care and at- 
tention to every detail of manufacture that 
can contribute to higher quality and better 
wear resistance. Remember, wherever pre- 
cision measurement is concerned, the finest 
always costs less in the long run. . . so make 


your choice P&W and be sure of the finest! 


. 
~~ - 
> at, 
~~ - | . 
x 


< ¢ 


v 


GAGE BLOCKS CONVENTIONAL GAGES SUPERMICROMETERS 


August 10, 1959 


American Machinist 


STANDARD MEASURING MACHINES 


For additional information about P&W Gage 
Blocks — and other gages in the complete 
P&W lines — consult your local Pratt & 
Whitney Gage Specialist. The expert gage 
application engineering service he provides, 
at no extra cost, can help you improve your 
precision standards and cut gaging costs. If 
you prefer, write direct to Pratt & Whitney 
Company, Inc., 11 Charter Oak Boulevard, 


West Hartford, Conn 


_ AY 5 
q =, 
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METAL SHOW-—Booth 528 
nternational Amphitheater 


Chicago—November 2-8 





How | B&W JOB-MATCHED TUBING 











helps you design a better end product 


You can get the right tube for your job with ... Special shapes and prefabricated forms to 
B&W Seamless Mechanical Tubing because you improve design and simplify production. 

can choose from These are just some of the reasons it pays to specify 
B&W Job-Matched Mechanical Tubing. Call your 
local BAW District Sales Specialist, or write for 
Bulletin TB-361 for full information. The Babcock 


1 range of sizes, grades, and finishes for 


design flexibility 


a variety of heat treated conditions for & Wilcox Company, Tubular Products Division, 
I 


the most suitable mechanical properties Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA.9009.SMa TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular product 1 extrusions, seamless welding fittings and forged steel flange 1 carbon, alloy and stainle teels and specia 
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>« Bearing Temperatures >< Milling Accuracy Improved 
Reduced 10° to 20°F. == $$— Rejects Reduced 


A leading automotive 
equipment manufacturer 
uses Norgren MICRO- 
FOG to replace grease 
packed lubrication meth- 
od which caused machine 
to run so hot after one 
hour that the guide rods 
expanded, resulting in 
machining inaccuracies. 


At Charlotte Pipe & Foundry, Charlotte, No. Caro- Now ... with Norgren 
MICRO-FOG Lubrication 


lina, four machines for centrifugally casting soil 
pipe were converted to Norgren Micro-Fog Lubrica- 
tion. Results: ¢ Saves 216 gallons of oil a week. 
e Ended flash fires resulting from oil leakage. 
@ Eliminated 34 hp pumps on oil circulating system. 


¢ Heat problem has been eliminated—after 8 hours of 
continuous operation, the machine runs at a temperature 
only slightly above ambient. ¢ Milling accuracy has 
been greatly improved. © The number of rejects has 


been substantially reduced 


° ’ 
I ti Norgren... Fi Dependable. 
Let the MAGIC of Norgren MICRO-FOG 
help you—call your nearby Norgren 
Representative listed in your telephone 
directory — or 
WRITE FOR DESCRIPTIVE LITERATURE 


3436 SOUTH ELATI STREET . ENGLEWOOD, COLORADO 
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Here’s a tough old squeezer 
that won't wear out 


The donut-shaped steel disc in the main illustration is the mold 
plate used in a large hydraulic press. Under 2,000 tons of pressure, it 
squeezes an abrasive mixture in a mold to make grinding wheels. It’s 
a tough job, and Waltham Grinding Wheel Company had to replace 
these discs every few months because they wore down and became 
unbalanced. Replacements were expensive and they wasted pro- 
duction time. 

Finally, Waltham tried a plate made of USS “‘T-1” Steel. It has 
been used for more than a year now, and Waltham engineers say 
it will last indefinitely. 

“T-1"" constructional alloy steel has a minimum yield strength of 
100,000 psi. It is exceptionally tough and resistant to abrasion—can 
be furnished heat treated to a minimum hardness of 321 Brinell 
Compared to carbon steel, it has four times more resistance to 
atmospheric corrosion. In spite of its strength and toughness, ‘“T-1"’ 
Steel can be formed, machined and welded. And because of its strength, 
it can be used in lighter gages, reducing weight as much as °s. de- 
pending on the application. 

If you would like to have complete information about ““T-1” 
Steel, write for our book “‘USS “T-1’ Steel,’’ United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa 


USS and“ 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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20” Drill Presses, 28 Models 11” Metal Lathes, also 10” (4° and 5’ Bed) 


DELTA INDUSTRIAL TOOLS 





17” Drill Presses, 76 Models 
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20” Band Saws, also 14” Toolmaker’ Grinders, also 6” and 7” *Hand Screw Machines 


PAY THEIR OWN WAY 


You'll save money three ways when you put Delta 
Tools to work in your shop: they cost less to buy, less 
to operate, and less to maintain. They’re ruggedly 
built to withstand hard wear, yet are completely mo- 
bile offer you precision to meet the most exacting 
requirements. 

And versatile Delta Tools can be “‘teamed-up” with 
standard automatic control devices to provide really 
“‘lo-cost”” automation. Now any size plant can have 
the benefits of automation at a fraction of the usual 
investment. 

Write for FREE Delta Industrial Catalog. Rockwell 
Manufacturing Company, Delta Power Tool Divi- 
sion, 618H N. Lexington Ave., Pittsburgh 8, Pa. 





See Delta Industrial Tools at your nearest Delta Dealer 
... he’s listed under ‘‘TOOLS” in the Yellow Pages. 


DELTA INDUSTRIAL TOOLS 


> OS OP another fine product by & 
14” Drill Presses, also 14” 
Super-Hi Sensitive and 15” ‘ _ 
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LOOK FOR THIS SIGN ettere ee 


Not a garbage grinder that you will want to mention this 

booklet in a future issue of AMER 

Dear Sirs ICAN MACHINIST. Certainly if you 

One of our clients, Wandel Ma do, you will be performing a val- 

for fast, dependable chine Co, has just sent us a tear lable service for many of yout 
heet on which appears a ‘2-page eaders 

service on article concerning use of a “gar Roy Van Hook, copy chief, 

bage grinder” at Convair (AM Walter S Chittick Co 

hand hack saws May 18°59, p118). Philadelphia, Penna 

Our client appreciates the pub 

power hack saws licity given hie product but 4. de 


band saws plores the use of the term “gar- — $trgight vs tapered threads 
bage grinder” in connection with 

hole saws it. It is an Industrial Waste Dis Dear Sirs 

posal System, and designating it I read your comments on the over- 

as a garbage grinder downgrades haul of JIC hydraulic standards 

the product considerably. There is with a considerable amount of in 


hammers 


ground flat stock 


a connotation of cheapness, poor rest (AM—May 4 °59, p96). But 
t and unimportant t k many observers missed 
term. A precision ye of the most important actions 
ised for the de this session 
ecret documents ‘rom the standpoint of good en 
i “garbage grind gineering design in hydraulic sys 


ern 


s, a great forward stride was 

uu may under made by this group when the use 
neans Incor 

th this letter a new _ booklet porating auxiliary sealing meth- 


NTH. tand the importance of the So of straight threads was adopted 
LOOK FOR THIS ni macnine I im senaing you as a preferred m of 


published by Wandel Machine Co ods in ports of hydraulic equip 
This shows the scope of jobs pet ment. The wording as_ finally 
formed by the Somat, and its in idopted will tend to make the ta- 
portance n an almost endless pered pipe thread somewhat less 
variety of industries. It may be standard in future designs. The 


SHOPMATES 


for fast, dependable naa ZANAI An] A PRINT ~ THAT'S \/TEARIN 


se vi e rT] | S&E AD rv HUCK CAUGH THE MASTER DRAWING 4 1S usin 
rvice on all your la BUT ro WHIP TOLD HIM A HUNDREL y ANY oF 


TIMES | SE HIS HEAT L SLOPPED ON 
industrial needs. ai 


\ABOL T DAMAG! “\ TO RUIN IT / 


Patronize the Distributor 


who displays both. 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 
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OA 


9” column 3’-4’ arms 
9”-11” column 3’-4’-5’ arms 
13”-15”-17” column 4’-5’-6’-7’ arms 
19” column 6’-7’-8’ arms 


22”-26” column 7’ to 12’ arms 
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arlton 


specialists in 
radial drills 


Carlton has specialized in radial drill research, 
engineering and manufacturing since 1916. 

Our close contact with— and intimate knowledge of 
industry’s drilling requirements have produced 

a wide line of the most modern and up to date 

radial drills. Made in arm lengths from 3-ft. to 

12-ft., column diameters from 9” to 26”. 
Programming, pre-select and manual speed-feed controls, 
plus special bases, tables, and jigs available for 
additional productivity. For further information, send 
today for free descriptive bulletins. 

The Carlton Machine Tool Co., Cincinnati 25, Ohio. 
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nating tapered 


is generally recognized by 


METAL 
Cini. MARKING 


Is some 

is a iniversally 

red, especially when we talk 
Noblewest has been the leader in designing and of producing female dry 
faster, better marking at lower produ hread Everyone knows that 
permanent indented marking : it is extremely difficult to obtain 
elow are the basic types of marking good female threads of this type 


} ‘ 


ines | 


des mac 
ction speeds , oe ght almost avy that the 
tio W hatevy you want to permanently mar it | \ ri n thres is the “thinking 
WESI Write for « mprehens cat ry 

( inv, 17 West wok Street t ford = . wf 


puto i 
NOBLI 
enginee? 
nifin Company 


Des Plaines, Ill 


ve Reader Lan 


gnificance of 


Vacuum coating for circuits 
Dears Su 

I was interested by an item in the 
* ection under “Spot 

AM—June 29 ’59, p61) 
ie item was the manufacture 
printed circuits by vacuum 
e Rupid production Precision coating, using numerical-control 
Eakins” . edie” Soopaet techniques. It was stated that this 
is being researched by National 
eeeeeseeereeeeeheeeeseseeeeneGeeeeseeeeesese Research Corp and other firms. 
Could you supply me with the 
and addresses of the peo 
nsible for this project? I 
to contact them about 


ipplications of this 


D G Foster 


Sunnyvale, Calif 


cuum coate fodel 3142) 
veloped by NRC Equipment 
1 subsidiary of National Re 
peseeeseecese eeeeeoeeeoeoe ees arch Corp. NRC located at 160 
s> ‘harlemont St, Newton 61, Mass 


Mechanical 
Preumati« 


Press 


{ few desirable ter 

rifortes open fe 
qualified represen 
fatives 








Lewes? 
meaoven MARKING 


NUMBERING 
EMBOSSING 


GRADUATING 
ORIGINATORS OF THE ROLL MARKING PROCESS 
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CALENDAR 


Pressed Metal Institute— National 
Meeting, Sept 13-17, Stanley 
Hotel, Estes Park, Colo 


Society of Automotive Engineers 
Farm, Construction, and In- 
dustrial Machinery Meeting and 
Display, Sept 14-17, Milwaukee 
Auditorium, Milwaukee, Wis 


American Die Casting Institute 
Annual Meeting, Sept 15-17, 
Edgewater Beach Hotel, Chica- 
go, I] 


Instrument Society of America - 
Instrument-Automation Confer 
ence & Exhibit, Sept 21-25, Int’! 
Amphitheater, Chicago, I] 


American Welding Society—Na 
tional Fall Meeting, Sept 28- 
Oct 1, Sheraton-Cadillac Hotel, 
Detroit, Mich 


Society of Automotive Engineers 
National Aeronautic Meeting 
and Display, Oct 5-10, Ambas- 
sador Hotel, Los Angeles, Calif 


American Society of Tool Engi- 
neers Semi-annual Meeting, 
Oct 8-10, Chase-Park Plaza Ho 
tel, St Louis, Mo 


American Society for Testing Ma- 
terials—Pacific Area National 
Meeting, Oct 11-16, Sheraton 
Palace Hotel, San Francisco, 
Calif 


Magnesium Association—Annual 
Convention, Oct 19-20, Hotel 
Roosevelt, New York, NY 


American Institute of Electrical | 
Engineers—Machine Tool Con- 
ference, Oct 19-21, Hotel Cleve 
land, Cleveland, Ohio 


American Machine Tool Distrib- 
utors Association Annual 
Meeting, Oct 25-27, Statler Ho 
tel, St Louis, Mo 


American Gear Manufacturers As- 
sociation Semi-Annual Meet- 
ing, Oct 25-28, Edgewater Beach 


Hotel, Chicago, I 


American Society for Metals 
National Metal Exposition and 
Congress, Nov 2-6, Internation 
al Amphitheater, Chicago, I 


National Tool & Die Manufactur 
ers Association Annual Con 
vention, Nov 4-8, Statler-Hilton 
Hotel, New York, NY 
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NATIONAL ACME 


Reed Thread Rolling Attachments 


For Over 100 Different Screw 
Machines and Automatic Lathes 


Reed thread rolling attachments were devel- 
oped with the assistance and cooperation of 
screw machine and automatic lathe mgnufac- 
turers. This close association has resulted in the 
development of a versatile tool offering wide 
capacity tor varied applications to meet the 


STANDARD SERIES B demands of thread and form rolling requirements 


Adapters for over 300 different cross slide applications 


‘Oj A“ 
ey r 
, we 
NJ 5 i _ 
- . 


Special attachments designed and built for 


single and multi-purpose applications 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 





A 


TRA-170 HOLDEN. MA ACHUSETT \) A 


Sales Offices in: Buffclo, Chicago, Cleveland, Comptor ] enver etroit, Englewood, N. J 


Hovuston, Indianapolis, Milwaukee. Montreal. New York ty. | 't sh St. Lou Syracuse, Toronto 
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Melting furnace at Calumet & Hecla, Inc.— Wolverine 
Division, where Shell irus Fivid 902 eliminates the 
danger of hydraulic line fires. 


Ready...aim...NO FIRE! 


SRIELL RUS FLUID SO2 


the low-cost. fire-resistant hydraulic Auid 4 
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INVESTIGATE... 
... CARBIDE TIPPED CHASERS ...FOR GEOMETRIC TOOLS 


Whether you are threading stainless or heat treated steels, abrasive materials 
such as iron castings, malleable iron, brass, bronze, aluminum, or plastics, hard 
rubber, fibre and the like, .... better look into GEOMETRIC threading tools, 
and chasers with Carbide Inserts. 


These chasers are making impressive records on high production, long run 





jobs where down time must be held to an absolute minimum. Parts threaded 
and life between grinds are multiplied over any previous method of gener- 
ating external or internal screw threads. 

Investigate today....write us or call your nearest GEOMETRIC DISTRIBUTOR. 





_ 


\ ot drill steel? 


F 
Sols be used? 


bide tools? 


; rnished? 
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Simca of France is flying partially assembled automobiles into England for as- 
sembly at its plant near London. Initially, the flown-in cars will have a 20 
made-in-Britain content, rising to 50% in March 1960. After that, the Simcas 


will be completely assembled and painted there. 


Need to educate workers in the economics of company operation is pointed up by 
a survey made by a conveyor company: one out of four employees thought a prof- 
it of 25% “treasonable”’ (most firms average 6% after taxes); 38°. had ‘no idea” 


what the company netted, 42 guessed it made more than 10 net profit; and 


26% favored government price regulation 


Apparently the Russians are not yet familiar with Norbide and similar material! 

A recent Soviet technical article describes the use of sandblast nozzles made from 
iron cast around a steel chill and used without machining. Chill usually sticks in 
the nozzle and must be removed by an “ejecting mechanism” operated by ham- 


mer blows 


General Motors is announcing (1) a new series of V-6 truck engines, ranging in 
2] 


size from pickups to tractors, (2) a huge 702-cu-in. V-12 truck engine, and (3) 


GM is expected to introduce smaller trucks later in the year with torsion-ba1 
front suspension and coil springs 


Red China claims its production of machine tools has gone up 68% since the first 
of the year, and output of electrical machinery 300 


Nation's first “automation fund” (to take care of workers whose jobs have been 
lost through automation) is being set up jointly by the International Longshore- 
men’s Association and the Pacific Maritime Association 


Administration’s defense appropriation has come out of the Congressional 
wringer with some reshuffling of individual weapon and development projects 
but with the total sum close to $39.2-billion original request. This is in addi- 
to $1.6-billion for military construction. Congress has upped military hard- 
ware procurement $325.6 million, authorized $137 for Nike-Zeus, but has cut 
money for the Bomarc, Nike Hercules and Mace missiles, jet cargo and traine 
aircraft 
Air Force contract to study application of ultra-thin-gage, high-strength 
materials has been awarded to Ryan Aeronautical Co, San Diego, for “ta vehicle 


capable of operating at extremely high altitudes.” 


Production time improvements of 3600 and 2400° are reported in machining 
gimbal rings for the Hawk missile. Both improvements have been achieved with 
a large HP 30 Lapointe horizontal broach. In one operation, simultaneous finish- 
ing on 10 ring surfaces takes 2.5 min. on the Lapointe, whereas formerly the 
surfaces were machined in four operations on vertical millers in 90 min. In an- 
other operation, cycle time for broaching an inside shelf and an opposed flat has 


been cut from 60 min, (with millers) to 2.5 min 


Ford is the first automaker licensed to use U S Rubber’s Marvibond process for 
bonding vinyl plastic to metal (a finishing process). Metal can be machined and 
welded in almost any way without damaging finish. Ford will use the process 


mainly for auto interiors 


Pullman Standard (R R car manufacturer) has told the Alabama legislature 
that it will be forced to close if a proposed 2.5% sales tax is placed on its output 

somewhere between $250 and $500 per car. Said a spokesman, “Our Alabama 
plant competes with plants in nine states, none of which have a sales tax, and 
any competitor could outbid us.” If the plant closes, 1700 people would lose 


their jobs 
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SIMPLICITY VIBRA-WASHER 


CLEANS 40 TONS OF MULTI-SIZE NUTS 
DURING 8-HOUR SHIFT 


Decker Nut Manufacturing Corp., Albion, Michigan, is cleaning almost 
40 tons of multi-size nuts (standard hexagon nuts, clinch nuts, weld 
nuts, pipe plugs, etc.) per 8-hour shift with the versatile Simplicity 
Vibra-Washer. A constant flow of nuts is fed into the Vibra-Washer 
vibrating assembly where, after continuous and thorough agitation eee Cae ey Cae Semneyer See 
; Model 36 conveyors, showing the high production 
in an oleum solution, the nuts are automatically elevated, contamination- capecities ch teristic of all Simplicity equipment. 
free, by the flight conveyor onto a series of Simplicity Model 36 
Conveyors. Here the nuts are partially dried and just the right amount 
of the cleaning solution is maintained for sufficient rust protection, 
thus eliminating an added operation. Nuts are then weighed, packaged 
and ready for shipment. These nuts range in size from %”" to 1". The 
Vibra-Washer, however, can handle most parts up to 6 inches in size. 
Cleaning costs have dropped sharply at Decker Nut Manufacturing 
Corp. since the installation of the one-man-operated Simplicity 


Vibra-Washer 


to many operations. It involves no loading or unloading 
of work baskets and is available for single- or multi-stage 
washing operations and parts conditioning jobs and has an 
adjustable capacity up to 10,000 pounds per hour. The 
Vibra-Washer can be equipped with gas, steam or elec- 
tric immersion heating elements for cleaning operations 
For all parts conditioning jobs, the Simplicity Vibra-Washer offers that require heated solutions. For complete details on the 


many advantages. This labor-saving washer is versatile and adaptable new Simplicity Vibra- Washer, write today for Bulletin 107. 


[Gin p! REGISTERED 


ENGINEERING COMPANY + DURAND 26, MICHIGAN 218 
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WASHINGTON... 


More Pentagon economy... 


The Defense Dept is once more under a serious 
budget squeeze. The likely upshot: a series of 
cuts or cancellations in major projects to develop 
new military hardware 

Behind the latest economy push is the Eisen- 
hower administration’s determination to mark 
its last year in office with a whopping federal 
budget surplus. 

For the Pentagon as a whole this has resulted in 
an order not to boost total expenditures in fiscal 
1961 starting next July 1 (preparation of the 
new budget is getting under way), and to plan 
spending at this year’s $41-billion level 

As major development projects shape up now, 
increased spending next year appears inevitable 
Projects such as the Air Force’s B-70, F-108, 
and Dyna-Soar have reached the crucial stage 
where massive hikes in funds are required to ad- 
vance from the design phase to early fabrication 
of hardware. Several Army, Navy, and ARPA 
programs are in a similar spot 

To bring them all along under current develop- 
ment schedules would mean a significant defense 
budget boost next year. But the Pentagon’s aim 
is to hold total spending at a stable level. So 
the outlook is for sweeping slashes in weapon 
development plans. 

As some Pentagon budget officials see it, the 
latest military economy pinch puts the kibosh on 
the Johns Hopkins recommendation to modernize 
the Army’s production base (AM, July 27 °59) 


New trend in weapon contracts... 


The Congressional uproar over weapon system 
contracting is having the expected impact: the 
Air Force is taking back a few of the reins on 
major weapon development projects. Congres- 
sional criticism has centered on the charge that 
Air Force contracting officers have “abdicated” 
control over big projects to weapon system prime 
contractors 

Now the Air Force is changing policy, is trim- 
ming some of the powers of the weapon system 
primes as a means of spurring competition 
Among the new moves: (1) freezing design con- 
figurations and contracting directly with sub- 
ystem producers, (2) “breaking out” standard 
items such as compressors, motors, generators, 
and the like from a weapon system project fo1 
open competitive bidding when volume produc- 
tion of the end-item is authorized, and (3) con- 
ducting separate design competitions fer major 


subsystems 
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Example on “ALBM” guidance... 
The most remarkable case in which the Au 
Force’s new de-emphasis of a prime’s authority) 
shows up is the WS-138 A, the air-launched bal- 
listic missile (ALBM). Douglas Aircraft, which 
bid for the development contract with a team of 
other companies, won the prime contract 
General Electric was Douglas’s bid partner fo: 
the guidance subsystem. But the Air Force turned 
down GE as the guidance subcontractor in the 
first go-around when Douglas landed the prime 
contract, has ordered Douglas to conduct open 


competition on the guidance subsystem 


Most backward depreciation? 

U S depreciation laws “are the most backward 
and growth impeding in the world,”’ businessmen 
told a recent Senate hearing, adding that Ameri- 
can business should be spending $4 to $6 billion 
more a year for capital equipment, but can’t be- 
cause of obsolete depreciation allowances. 

A Johns Hopkins University study, said Wash- 
ington attorney Joel Barlow, concludes that ma- 
chine tools should be written off in 6 to 10 year 

instead of the current 15 to 20 years. “It’s not 
durability of machine tools but obsolescence we 
have to worry about,” he said 

Not only that, Barlow added, the only way the 
U S can compete with cheap foreign labor is 
through modern equipment—yet even the for- 
eign countries with cheap labor have far more 
modern depreciation rates than ours. And that’s 
one reason why, according to Barlow, Germany’s 
machine tool industry is bigger than ours, even 
though it had to start from scratch after WW II. 
Barlow said he believes industry is willing to 
forego capital gains benefits on equipment de- 
preciation in favor of better allowances 

Tax loss from more liberal depreciation allow- 
ances would be nil, New York CPA Maurice E 
Peloubet testified—for each $100 spent on ma- 
chinery, $26 in direct tax revenue would be gen- 
erated immediately in labor, materials, profits. 
Recommended by testifying industry representa- 
tive reinvestment depreciation (a machine 
which cost $100,000 10 years ago and which 
would cost double that to replace today, would 
be allowed an extra $100,000 allowance at time 
of replacement): and the bracket method (an up- 
per bracket in depreciation beyond which a 
company would have to assume the burden of 
proof, and a lower bracket beyond which a com- 
pany could not go—this would avoid a tempta- 


tion to juggle the tax books in bad vears) 
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LIE by BOIS E20 


Race is on... 
1960 is shaping up as the year of big changes, 
to the point where automakers are dropping 
their two-vear-old cocoon of pessimism. That 
veteran predictor, Ford economist George P 
Hitchings, has already gone on record with a 
sales forecast of 6.8-million units including im- 
ports, and there are those who think that he is 
about 5 conservative 
The three forthcoming small cars are an im- 
portant part of this picture, but by no means all 
of it. Each of the Big Three has poured addition- 
al hundreds millions of dollars into the drastic 
styling and structural changes of what are now 
called their big cars. The independents are add- 
ing extra body styles to their fast-selling lines, 
and American Motors in particular has come up 
with a more radical than usual facelift of the 
Rambler 
Each company is presently jockeying for exclu- 
sive introduction dates, a highly secret but none- 
theless ludicrous yearly flap that could easily 
be eliminated if each would draw straws. As it 
now stands, new cars will start appearing in 
showrooms by mid-September and will all have 
bowed by October 25. 
Chevrolet’s Corvair, Ford's Falcon and Chrys- 
ler’s Valiant, as 

ne 


known since February 24, 1958, are all-new in 


readers of this column have 


their entirety. They will cost approximately 75¢ 
for each of their 2500 Ibs, stripped of accessories 
Only available extras will be an automatic tran 
mission, radio, heater, and deluxe trim. Even the 
latter option barely negates an impression of 
healthy austerity. There is a good reason fo 
Market research shows that doctors, law- 
ngineers and professional and 
white-collar people wil the most likely buy- 
ers. The average m: in- still want 
fancy used Buicks, or, if he can ‘ssory-lader 
Impalas, Galaxies and Fury 
Basic and approximate specifications applying 
to all include: 108-in heelbase with a 40-in 
overhang beyond either axle; about 90-hp for 
35 mph top speed and 25 mph cruising econ- 
omy; nearly and luggage roon 
as the low-priced cars of two years ago; slight- 
ly choppy but still comfortable ride; do-it-your- 
elf service accessibility; and styling slick 
cleaner than their larger cousins 
Those who have seen the 51-in. high Corvair ar« 
unanimous 1n pinning on it the tag of “revolu- 
tionary.”” Chevrolet spokesmen, oddly enough 
like to compare its expectec. impact to that of 
Ford’s Model A. All pictures that have so far 
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appeared are phoney the sense that models 
allowed off the g grounds have been 
“cobbled” jobs, hand-made before styling was 
finalized. Chevrolet firmly expects to sell 350,000 
of these during the first vear 
Ford's Falcon is a straightforward yet very mod- 
ern affair, to be available in two- and four-door 
body stvles with a wagon to follow. Interior trim 
and room is the best of the three. A 5-ft, 5-in 
mechanic could lean over one front fender and 
readily service accessories on the opposite side 
of the miniaturized, OHV-six engine 
Chrysler Corp’s Valiant is the most European in 
flavor. Its low hood forced angling the new OHV 
six on its right side by about 30°. A new but sim- 
plified three-speed automatic will be an option 
Valiant will be the last to have cars on sale, but 
may be the first with a station wagon 
Other 1960 models have grown even bigger, but 
leaps and bounds of past years. Big- 
nical news, in passenger cars at least, 
Corp’s new unitized body, used by 
makes except Imperial. This is a 
ward design, reminiscent of past ‘for 
ward look” cars, that features a unique stub 
frame in front to firmly anchor the torsion-ba1 
Six-cylinder versions of the Plymouth, Dart 
and Dodges offer a bored-out version of the same 
inclined engine used on the Valiant. Later in the 
yme Chrysler makes will catalog optional 
with “Ram-Air”’ 


+ 


injection. No relation to 
ion, this fuel-air distribution system 
wo carburetors, mounted on both sides 
hat feed into long crosspipes 
nost pronounced in passins 

speed ranges 
Ford and Edsel, which share a common body 
hell, have been completely reworked—although 


engines and cha remain fundamentally the 


same. The Edsel with its knife-edge fenders, 


’ } 


Pontiac-like grill and sloping “A” post is one of 
ars to come down the turn- 
‘rcury retains its old shell 
oftened 
nderbird have been little 


been considerably 


General Motors hi: iven each of its makes a 
last year’s funda 

ith its 1760-sq-in. wind- 

inexplicable reasons ha 

iropped it eautil jet nose in favor of an 
orthodox grill with horizontal bars. Buick has 
inexplicabl) red its ventaports and other- 


wise heavied basically slick lines. Chev: 


+ 


let has sharp beak points, less angle in its gull- 


wing real 





Hard G Tooth Honing has completed the 
ar ear To i s RE > NG 


transition from an engineering research 


project to its present operational status in 


HARD GEAR HONING 


less time than any other major development 
in the field of modern gear practice. Why? 
Has Won 


Because Hard Gear Honing satisfies a long 


recognized need more economically than any 


other known process. Wide Acceptance 


PURPOSE OF HONING 


To remove nicks and burrs 


USERS 


The aircraft industry 
The automotive industry To improve surface finish 

Computing machine manufacturers To improve noisy gears 

To salvage rejects 

To quickly detect errors in prior machining 


To correct minor heat treat distortions 


Motorcycle industry 
Tractor industry 
Gear manufacturers 


Electric motor (gear head) industry 
For complete details on 


Hard Gear Honing, 
write for Bulletin H-57-2. 


Machine tool builders 


R= BEING HONED 


ransm ion gears 





e iming rs 
SPUR AND HELICAL GEAR SPECIALISTS 


range t ORIGINATORS OF ROTARY SHAVING 
GEAR HONING AND ELLIPTOIO 








C  »putc 
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Ma.” driv 
Motorcycle 


Nf, IONAL BROACH & MACHINE CoO. 


5600 ST. JEAN « DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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AIRCRAFT 
and MISSILES... 


New budget double check... 


procurement of aircraft and missiles. The 
neasure requires the Armed Services Com 
1f both Houses to okay an “authorization” 
in addition to the money bills taken up by 
he two Appropriations Committees. This sort 
f double Congressional check is now routine fo! 
yn aid and military construction spending 
The new requirement reflects Congress’ intent 


ts role 


military policy making 
lready seen signs of the trend in recent 
Congressional action on the Nike-Hercules-Bom- 
re missile squabble 
The Congressional double check on the procure- 
ent budget for aircraft and missiles will make 
litary hardware shopping lists even more un- 
settled than they are now. On long-range plan- 
ning for production runs, contractors in these 
fields will have still another obstacle to sweat out 
‘fore drawing Pentagon funds 
Actually, the new measure is a compromise. The 
Senate wanted the double-review to cover re- 
search and development spending for planes and 
missiles, in addition to procurement. The House 


s opposed to the measure in general 


Dyna-Soar decision in 60 days... 

The Pentagon expects to select the winning de- 
ign team on the Dyna-Soar boost-glider or or- 
bital bomber within 60 days. Two teams of con- 
tractors are competing on design studies. One 
team, headed by Martin, includes Bendix Avi- 
ation (communications), Aircraft 
(crew escape capsule), Minneapolis-Honeywell 
(guidance and navigation systems), and Ameri- 
an Machine & Foundry Co (gantry and launch- 


Goodyear 


ing pad) 

The other team, headed by Boeing as weapon 
system contractor, consists of GE, Thompson 
Ramo Wooldridge, North American Aviation, 
Chance Vought, and Aerojet-General. Dyna- 
Soar will be a piloted space craft, launched to 
an altitude of about 100 miles by a multistage 
rocket booster producing some 335,000 Ibs of 
thrust (either the Atlas or Titan ICBM modi- 
fied), then blasted along its own trajectory by a 
75,000-lb-thrust engine of its own 

The Air Force's new downgrading of weapon 
system primes’ powers (see p75) places a new 
cloud over the subcontract prospects of the Boe- 
ing and Martin bid partners. The project also 
faces an intense Pentagon review under the lat- 
est Defense Dept economy drive before it is al- 
lowed to advance to a later stage of development 
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No crash program on A-plane... 
First open Congressional hearing on the off- 
again, on-again nuclear aircraft project demon- 
strated the administration’s intent to stick by its 
decision postponing construction of a prototype 
plane until development of the propulsion sys 
tem is perfected 
There's still no target date for first flight of the 
aircraft, and officials say this will not be achieved 
until some five years after such a date is set 
One major change in the program is shaping up. 
The Defense Dept and AEC plan to speed up 
work on Pratt & Whitney’s indirect-cycle pro- 
pulsion system. P&W is one of two contractors on 
propulsion. The other is GE, which is working on 
» reactor that provides direct heat to 
a turbojet engine—as distinguished from the in- 
direct cycle, which transfers heat through a hq- 
uid metal 
The Navy, which wants to tie an indirect-cycle 
nuclear reactor to a turboprop-powered sea- 
has awarded Martin a new contract to 


airframe design 


Growing pains at Convair... 

With employment at Convair’s Astronautics Di- 
vision hurdling the 10,000 mark, Convair has 
had two major problems to solve: (1) Pre-as- 
signment indoctrination and training for newly 
hired engineering graduates, and (2) finding a 
spot to do such training in a filled-to-capacity 
plant 

In answer, Convair has come up with “Project 
Aztec,’ which provides a solution to both prob- 
lems. Now, incoming engineering graduates un- 
dergo a four-week course in groups of 20 (cur- 
rent indoctrination class has 180 engineers), 
divide their training time between the Astronau- 
tics plant and San Diego State College, where 
they have been assigned five lecture and two 
drafting rooms 

Initially, the ‘“‘students” spend eight hours a day 
in class at San Diego State College, then spend 
four hours a day for the last eight days of their 
course at the Astro plant. 

Five engineers act as instructors, are aided by 40 
“guest lecturers” as they take the new engineers 
through the entire Astro plant, following a hy- 
pothetical ballistic missile project. Here they 
cover predesign, development, fabrication, test 
and final delivery 

The new plan has already paid off in better or- 
ientation and in actual dollar savings in train- 


ing. Convair officials say 





Beat production quotas 


t and costs with: 
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CHUCKING EQUIPMENT 


Cushman, the leading manufacturer of air operated chucking equipment, 

has designed and built a complete line of air operated chucks, cylinders and 
accessory equipment engineered to meet modern machine tool- requirements of 
heavier feeds at higher speeds, maintain repetitive precision accuracy 

and positive gripping with truly fast workpiece chucking and unchucking. 


Write today for your copy of Bulletin PO-65D and see how you, too, 
can effectively beat production quotas and lower machining costs by 
using efficient, economical Cushman Air Operated Chucking Equipment. 
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CUSHMAN CHUCKS, 
& . @ product of American qiélity, 
—_— ; oe labor and Materials. ____ 
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U S builder teams up with British .. . 

A prominent U S machine tool builder is report- 
ed to a controlling interest in a 
British modern 
tool plant in Announcement 
is to be made in the middle of the 


have bought 


which has a machine 


Scotland 


company 
eastern 
of the deal 


month 


Paris September 12 to 21 inclusive 


will 


have 


963 exhibitors and will occupy 360,000 sq ft of 
display space in a new exposition building. This 
compares with 577,000 sq ft at the 1957 Exhibi- 


tion at Hanover, Germany 


330 West German builders have taken 
38 of the 


total 


140,000 


335 


Sq 


ft of floor 


space, or 


French companies have contracted for 100,000 


The U S builder also is said to be conducting ne- 
for a hook-up with a West German 
material- 


sq ft 


There also will be 97 Swiss exhibitors, 90 Ital 
ian and 64 British 


gotiations 


company. If this arrangement should 


ze, it then would have manufacturing opera- 


tions both inside and outside the European C 
Market 


mon 
British have Soviet list... 
Interest soars in numerical control ... Soviet Union has given the British a list of ma- 
numerically-controlled machine tools 
One maker of a standard machine re- 


Interest in chinery requirements for possible import under 


the new Anglo-Soviet 5-year trade agreement 
1) transfer 
2) 


small 


is soaring 
ports that about half its recent orders have been It includes: 
programmed controls. An- 400 
of its current back- for manufacture of ball 
igs; 3) presses and forging machines totaling 


igs: 


machines valued at 300- 


for machines with million rubles; machine tools and gages 


other states that around 25% and roller bear- 


log consists of machines which have one form or ir 
fact 60-70 million rubles; 4) gear cutting and grind- 
ing machines, turbine blade producing machines, 


another of numerical control (despite the 
that the company has not been publicizing its ac- 
and high-speed internal grinders valued at 100- 


120 million rubles. British Board of Trade says 


tivities in this field) 


Almost all the orders are from customers who 
are spending their own money, not the govern- 


The machines will be used for commer- 


that there is no implication, in making the list 
ment’s public, that export licenses will be granted to 
cial production work. any machine which is currently on the embargo 
list 


330 German exhibitors at Paris... 
Tool 


LY 


Sixth European Machine Exhibition at 


Metal - cutting machines 


etal- forming machines 
vw’ ‘< . 


—y_—~ 








Back 
at 4.3 
metal 


hine tools rose sharply in June imped from May's $10,650,000 to $15,500,000 in June 


did 


iné 


itting m 


s of metal~ 


to $53,550,000 from May's $37 tools in June were 


May, while 
compared 


500.000, as shipments machine 
At the 


tools rose from $11 forming backlog i 3 


May's 4 months 


compared with 3.9 


months in 


from $30,350,000 in May to $37,250,000 in J same 
me. sales of > months with 


in May to 


forming ma 


metal 2 


200.000 $13,750,000 June, and shipments 
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New Chrome Plating advance gives bright work new dimension in durability! 


Here’s a shining example of the many benefits avail 
able for your products at Brown-Lipe-Chapin. It’s 
Brown-Lipe-Chapin’s new DURA-PLATE! This new 


and unique process of chrome plating gives your 


product active sales appeal with the rich quality of 


gleaming chrome . . . and adds a new depth of dura- 
bility that will last the life of your product. 
DURA-PLATE consists of two layers of laminar 
and columnar nickel with a layer of chrome five times 
as thick as produced by conventional methods. The 
result is a surface almost impenetrable to corrosion. 
DURA-PLATE can be applied on any product made 


of steel, or on zine die castings . . . at no extra cost! 


DURA-PLATE is the result of the advanced 
research, the development of new techniques and 
thorough testing that continue at Brown-Lipe-Chapin 


to help make your products better. 


DURA-PLATE is typical of the many benefits 
you get from Brown-Lipe-C hapin when you call on 
facilities for die casting, metal 

kinds, electroplating, anodizing 


their extensive 
stampings of all 


and painting. 
If you’re looking for a bright difference in your 


product, call on Brown-Lipe-Chapin, Division of 
General Motors Corporation, Syracuse, New York. 


RELIABILITY » BROWN -LTPE- CHAPIN 


GENERAL 


nt st ta N OF GENERAL MOTORS corPpPOR ATION 
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MATERIALS... 


Composite laminates... 


Technical advances in bonding variou 
and non-metallic materials to laminated pla 
tics have opened new design opportunities. Ac- 
cording to the Taylor Fibre Co, Norristown, Pa, 
virtually any compatible material can now be 
bonded with a laminate to form a composite 
which combines advantages of both materials 
Recently produced composite laminates include 
@ Vulcanized fiberclad laminates—that com- 
bine the high strength of laminated plastics with 
the superior hot-are resistance of vulcanized fi- 
ber. They are used in switch gear for both high 
and low voltage. For applications requiring high 
impact strength, the vulcanized fiber has furthe: 
advantages 
e@ Rubber-clad laminates. Almost any natural 
or synthetic rubber, including Buna N and Buna 
S. may be used as cladding. These materials are 
ised for condenser tops in wet condensers, to 
protect the laminate against highly alkaline 
electrolytes. They can be used in any part where 
sealing or chemical resistance is needed (as in 
battery tops) and for isolating vibration 
e Asbestos-clad laminates—composed of lam- 
inated plastic clad with untreated asbestos pa- 
per have heat and arc resistance 
e Laminate-clad lead— is used for x-ray shields 
It is made by bonding lead sheets between 
Grade XX paperbase laminates. The laminate 
said to provide both strength and improved 
hielding properties in the lead 
e@ Aluminum-clad and magnesium-clad l|am- 
nates are used for engraving. As the laminate 
base is black, good contrast with the metal is 
provided when the design is etched out. Alumi- 
num-clad laminates also have potential value in 
printed circuits, but the problems of soldering 
to aluminum must be solved first. Another ap- 
plication is in cassettes (x-ray plate holders) 
where aluminum acts as a shield and resists 
abrasion. Beryllium-copper-clad laminates also 
have printed-circuit possibilities 
e@ Stainless-steel-clad laminates serve a variety 
of non-magnetic purposes. Also, in corrosive en- 
vironments stainless steel’s resistance to attack 
is an asset to be combined with the benefits of 
plastic 
e Silver-and-gold-faced laminates provide a 
combination of strength and insulating ability 
with excellent electrical conductivity. 


Vacuum-diecasting alloys... 


New diecasting alloys are likely to come into 
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prominence as a result of the growing use of 
vacuum diecasting (see p 2). With vacuum, just 
as much pressure must be used to fill the mold 
but it is believed that more viscous alloys having 
higher melting points and fatigue resisting prop- 
erties can be cast. This means that many alloy 
formerly considered impractical for diecasting, 
now can be used; that a wider range of physical 
and mechanical properties now is available to 
permit broads ise of the diecasting proce 
Improved vacuum diecasting techniques give 


a ¢ 
irgency tO a 


reevaluation of diecasting as a 
ource of your product components. For exam- 


ple, the improved process is producing plumbing 


fixtures with strong, dense walls and webs only 


1/16 in. thick and with surfaces smooth enough 


to accept direct plating without prior finishing 


Printed-circuit motors... 


\ development that could easily mean a majo1 
upheaval in electric-motor manufacture, and 
design, is underway at Photo Circuits, Inc, Glen 
Cove, NY. To date, printed circuit motors have 
been produced in a size range from 1/20 hp to 
30 hp. The 30 hp motor operates on 230 volts, 1 
thick, and contains an 18-in.-dia. roto: 
rall diameter of the motor is 24 in. It oper- 
t 82 efficiency and has a speed range of 
3000 rpm. Because of its extremely low 
the motor can operate efficiently at very 
low speeds; can start and stop rapidly 
A significant result of the small mass for th« 
ame torque is demonstrated by a 1 20 hp tape- 
handling motor which is started, stopped and 
fully reversed 60 times per second without ex 
essive overheating. A thin disk of aluminun 
fastened to the side of the rotor serves as the 
brake. Eddy currents set up in the aluminum 
provide braking action in proportion to the ro- 
tor’s velocity 
Originally developed in France, Photo Circuit 
is doing independent research on these moto: 
3Jecause the conductors are parallel only in the 
holes, inductance virtually zero. There is no 
arcing, no noise and practically no brush weai 
(After 2000 hr of operation, a test moto showed 
no wear on the copper and only 0.0007 in. weai 
on the 50-50 silver-graphite brush.) 
Typical expected uses include servo motors, tape 
drive motors, built-in machine-tool motors, au- 
to-blower motors, and washing-machine motor 
Engineers expect that printed circuit motors will 
completely displace conventional motors in the 
latter two applications. Major problem is sepa- 
ration of connections at high speeds. 





How to get used 
to rush jobs again 
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One good way to stay on top of the 
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precision machining are Threadwell 
specialties Convenient warehouses 
relate Me MM al-ta-Ze)4 Mel Mi alelilelalel mm Oli tia) ol?) 
tors take care of fast delivery, too 

and your Threadwell Field men 
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Stocking Worehouses: New York — Cleveland 


THREADWELL TAP & DIE CO. 
Detroit — los Angeles — Greenfield, Mass. 


GREENFIELD, MASSACHUSETTS 
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WAIAT’S AHEBAD... 
in Metalworking 


Metalworking heads for new highs... 


Metalworking’s consumer industries (autos, ap- 
pliances and the like) continue to pace indus- 
try’s upward climb—a climb that last mont} 
reached a new peacetime peak 

And the outlook is for a continued rise in pro- 
duction, barring a possible setback from strike- 
caused steel shortages. But the consensus is that 
the effects will be only temporary at best 
Much, too, will depend upon the reception the 
new U S small cars get when they debut this 
fall. Their introduction could possibly trigger 
off a record year for the industry 

Makers of automotive parts are enjoying thei: 
best output levels since 1945, report that ship- 
ments today are running nearly 40% ahead of 
like 1958 

Auto parts makers have built adequate, balanced 
steel inventories to the point where they can 
operate at normal levels for 60 to 90 days. In- 
dustry spokesmen characterize this year as 
“great,” say they are going into the 1960 model 
year with a high rate of orders and deliveries 
The appliance industry outlook is rosy. Sales of 
major appliances in last half 1959 are expected 
to exceed those of comparable 1958 by a slight 
margin, and it will be remembered that last half 
1958 marked the beginning of record production 
for the industry 

Sales of washers and dryers are expected to top 
2.6-million units during the final six months of 
this year, slightly ahead of 1958 levels. Refrig- 
erator sales traditionally drop off as cold weather 
comes on. Nevertheless, second half production 
will run about 1.425.000 units—onlvy 50.000 unit 


below first-half levels 


1947-1949=100 


1957 


1956 
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Electric range sales and output will hold this 
year to comparable 1958 totals: 375,000 units 

By year's end, the television-radio-phonograph 
industry expects to have racked up 6-million 
sales, compared with 5.2-million in 1958 

TV sales are reportedly outstripping inventory 
by about 35 Radios are moving very well, as 
are phonographs. Incidentally, three out of four 
phonograph sales this year will be stereophonic 
Farm machinery sales have slackened a bit from 
the terrific pace of a few months back. Even so, 
sales are 38% ahead of last vear. Midwestern 
droughts, however, have cut into sales of such 
major machines as combines. Outlook for the 
rest of the year: “generally favorable.’ 
Railroad car industry still isn't out of the dol 
drums and the overall carbuilding figure for 1959 
probably won’t show much change from that of 
1958—around 17,000 units. The steel strike is a 
big factor in this industry: railroads are hit hard 
by it, and generally defer ordering new equip 
ment until it is ove! 

Tool and die industry, a good harbinger of things 
to come in metalworking, is highly optimistic 
over the fourth quarter outlook, even though 
new orders have hown a tendency to seesaw 
Tool and die men, nevertheless, when quizzed as 
to the way they see business over the next few 
months answered this way: 11% “excellent,” 
49 “good,” 32 “fair,” and 8% “poor 
Compare the answers with those of a year-ago 
92° 


urvev—2‘ “excellent,” 21° “good,” 52 


“fair,” and 25 “poor,’’—and the outlook is ex- 
ceptionally good, particularly when you remem- 


ber that vear-ago pessimism preceded a pickup 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


ated 


Total 
Index 185 183 





Machinery 
Electrical 
Machinery 


Other 
Transportation . 351 
Other 
Metalworking . 158 





in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


1947=100 


+ 


Total Index 
158.8 158.7 158.7 155.9 





Metalworking 

Machinery . 185.3 184.9 
Other Machinery 

exc. Electrical . 169.7 169.6 


Electrical 
Machinery 160.0 160.4 


Fabricated Metal : 
Products . 148.8 148.8 1959 





pending—especially in the case 
uch as autos. Personal income for June 
$383 billion, on a yearly ba up $16 billior 

yi ce the beginning of 1959 
ta pace which, Ju Rising employment and a longer workweek have 
expected to be tl ak meant record levels of weekly earnings for pro- 
ched by the end of » yeal luction workers. During June, average earning 
tand, GNP should pass $500 billion 1 manufacturing inched to another new record 
If trill mark—during the final qui h of $90.54 a week. Consumer price hikes 
June offset some of the wage gains made 
Consumer spending has played a key part in recent weeks, but real earnings of 
ods and services. Spend have shown a substantial improve- 
one in¢ | » the beginning of the year 
Consumer outlook continues to be cheery. Ac- 
cording to the latest report by the Survey Re- 
irch Center of the University of Michigan, a 


By itself, cor rowing number of consumers see good times 


Consumers consequently will not feel a 


t six months of 1959 trong urge to save for the rainy day, and a big- 
Rising personal incomes er part of incomes will be spent for durable and 
fact behind the teadil homes in the months ahead 





WEEKLY BUSINESS INDICATORS Preceding 
B Week Index of Activity (1947-49— 100 } 154.2 
Steel ingot production (t nd tor 365 
Electric power 13.415 
Production of aut 164.190 
Engineering construct Vara Eng New Re | ) $651.7 
MONTHLY BUSINESS INDICATORS Preceding 
Refrigerator ale th ind f unit 
Vac 
Washe 

Houschol 

Rad production uu 
Television production (thousan 
Gear sales index (1947-49100 95! 142.9 
rdet le hipments, 1947-15 0 ) 154.: 136.1 


Foundry equipment new orde 


ina 


* Sea ally adjusted 
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These are exact words from the production officials of The 
Cleveland Worm and Gear Company, of Cleveland, Ohio, 
which company produces the universally known and widely 
used Cleveland Worm Gear Speed Reducers. 


The machine to which they refer is their new “AMERICAN” 
DeLuxe Model Hydraulic Duplicating Lathe. This lathe, as 
the illustration shows, is used primarily for machining worm 
forgings from a round template. 


Accurate duplication of parts, high speeds, heavy cuts, 


ulletin No. 135 ‘ : : 
” plenty of power, quick acting air operated tailstock and ease 


gives a complete de- of operation are the major characteristics contributing to 


scription and shows the amazing productivity of this machine. 
many examples. It's 
yours for the asking. More production per man hour is the answer and only 


answer to spiraling costs—modern, high production ma- 
chinery is the answer to greater production per man hour. 
Judging from reports, The Cleveland Worm and Gear Com- 
pany has found this to be true. 





THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


LATHES AND RADIAL DRILLS 
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HERE'S A SPRING METAL —. THAT COMBINES 


- Excellent Elastic Properties 
- Strength at High Temperatures 
- Good Workability 


* Resistance to Corrosion 


Armco 17-7 PH Stainless Steel 
specified for wide variety of 
Springs that operate under se- 
vere conditions; replaces more 
costly spring materials. 
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Unusual combination of properties possessed by 
Armco’s special precipitation-hardening stainless 
steel, 17-7 PH, has made it a popular material for 


Ae oll 


springs that must resist heat or corrosion. 
Armco 17-7 PH Stainless Steel 
has ultimate tensile strength up to 350,000 psi 
(wire in Cond. CH900); 
elastic limit of the order of 75° of the ulti- 


P\ 
cecennene (Uy 


ae 


mate tensile strength; torsional modulus of 
11,000,000 psi 
resists corrosion like Type 302 stainless steel 
retains valuable clastic properties at tempera- 
tures as high as 650-700 F. 
has good fabricating characteristics, low tem- 
perature heat treatment after forming 
is available in wide range of sizes of bars and 
wire, in variety of conditions; also produced in 
sheets and strip 
Consider how these advantages of Armco 17-7 PH 
Stainless can be used to improve performance or 
cut costs of springs in your products. Write for 
complete design and fabricating data on this unique 
spring material. Armco Steel Corporation, 2889 
Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division « Sheffield Division + The National Supply Company + Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation * Union Wire Rope Corporation * Southwest Stee! Products 
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The Only Answer ‘To Mr Kk 


In that historic informal exchange of views in work is cut out for us over a long period of time 
Moscow, Mr Khrushchev told Mr Nixon that the To start with, it is not enough for us to have 
Russians fully expect that their economy will the plant capacity and equipment with which 
overtake ours before long. He tauntingly said to produce goods in prodigious volume. It must 
that they will wave to us as they pass us by be the right kind of equipment if we are to turn 
The easy thing to do is to shrug off Mr K's out the goods at low cost and sell them at prices 
remarks as a joke or a threat far removed from within the reach of the buyer 
reality. We would be much smarter, however, to It is no good to design new products and then 
take them seriously and see what has to be done make them on old machines by high-cost, out- 
to prevent their coming true moded processes. Prices then by necessity will 
be high and competition in domestic and world 
Mr K has a big advantage i markets will become difficult if not impossible. 
The only way in which we can take full ad- 
over us can decree what Russia’s economic vantage of the new technology now developing 
program is to be. All Russian resources then can so rapidly is to be constantly vigilant to see that 
be mobilized in support of the program obsolete equipment is discarded and the most 
One of Mr K’s dicta is to build new plan modern equipment put in its place. If we will do 
equipped with new production machines of to- just this on a continuing, never-ending basi 
day’s design and performance. Along with this our economy will grow further and our standard 
goes a decree to keep existing factories 1 t of living will rise 
date by means of an extensive moderniz: 
n re ‘ement I } r ° ° 
re m asin ib er . lo accomplish this objective... 
tussia’s top industrial management group has 
gone on record with the belief that new equip- we must put our faith in the initiative, good 
ment should be replaced in less than ten years J idgment and competitive enterprise of ever) 
from its installation date. If that is not done, in- manufacturer who is in business to make a 
profit. We cannot rely upon a Washington equiv- 
alent of Mr K to run things for us 


We feel that our faith is well placed. Our sys- 


troduction of new technology will be intolerably 


delayed 


miata. ai ‘ 2 - tem has worked industrial miracles in the past 
Phis is straight thinking . wile It has given us the world’s highest standard of 
If Mr K is successful in carrying out his proposed living. We believe that the system will continue 
gigantic expansion and modernization program, to work successfully. It can do so, however, only 
and he seems well on his way, we may feel the if tens of thousands of managements are and will 
hot breath of the Russians on our neck continue to be as conscious as Mr K of the ab- 

We will feel that hot breath, that is, unless we olute necessity for investing in machines de- 
manage to stay far enough in the lead. But if we signed to put today’s advanced technology to 


are to maintain our lead, a large amount of hard work 


— EDITOR 
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Ball studs are first upset... 
produce tapered shank, threads 
k in AISI 8640. Then the ball ends ar 


turned within 0.00] in. tir. Final 


Lost treation wiadion 


These parts 
don't slip 


under heavy turning loads 


Special diaphragm chucks grip auto- 
motive ball studs so as much as 1/16 
in. of stock can be removed in 12 
seconds, The high-production setups 
are at Chevrolet's Bay City, Mich, 
Parts division, where two upper and 
two lower studs are produced for 
each car. They assemble into the 
steering-knuckle control arms. 
High production in this case mean 
30,000 ball studs per day; but accu 
i equired, too. The dimension 
ro the base line to the center of 
the bal] must be within +0.001 
ize and concentricity are 
ne tolerances. Althoug!} 
upset to leave a theoret! 
chining stock on the 
there may be as 
in. on the radius to be 
re moved 
Special N A Woodworth diaphragm 
chucks were developed to fit Hoern 
& Dilts 8-spindle machines to grip 
the parts under heavy cutting loads 
As much as 3/32 in. has been re 
moved from the side of a stud with 
out making the work slip. Eight 
chucks are installed on the rotary 
indexing machine table—arranged in 
four groups of two each—at 90 
pacing. There are six machines set 
up for this part, so there are 48 
chucks working; 24 for upper ball 
tuds, 24 for lower ball studs. Ball 
dimensions (finished) are 1.325 and 
1.265 in. respectively 
Two parts are turned simulta 
neously in each setup with the work 
revolving at 1200 rpm and a cutting 
tool feeding at 0.004 ipr. A pair of 
parts is finished in 12 seconds. After 
being turned, the ball studs are in- 
talled in Van Norman machines 
vhere the stud balls are ground and 
lapped; uppers to 1.312 in., and low 
ers to 1.250 in 
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Special chucks grip studs... 


at four positions on 


two at 
thread and tapered shank, and 


’ 


top 


a time 


at 


>= 


> 


angle to verti 


i 


rotary 
gripped 


move 





table 


on straight section of shnk. Cutters start 


ad 


rwn the 


ball 


with curved motion 


Studs are stopped by shoulder between 
at 
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Switch from twist to gun drilling 


Gun drilling is the answer when y rillmation Co of Center Line, 
long, small-diameter holes must be |! h. Only one operator is now need- 
smooth and accurate. That’s what De- d, in id of three with the old 
troit’s Mallory Electric Corp found etup id two holding fixtures are 
when demand for aluminum automo- used instead of five. Maintenance 
bile distributor housings reached the’ costs run about 1 of what they 
point where Mallory’s twist-drilling once did 
methods just couldn't keep up with Now a wide variety of housings 
increased production needs for the are gun drilled in the two fixtures, 
precision-drilled product. each of which can accommodate a 
Gun drilling, Mallory found out, number of different parts. Quick-act 
ot only improved the product—it ting clamps hold the work on the 
duction costs, eliminated re OD against V-} k surfaces of the 
it down on maintenance and fixture while ninum cast 
d pe ind nventional i I rilled fron Y olid 
ent for other work d ni as 20d ren tributor 
ble with A drilling wa 
produced id marks in the rt l em with the 
ength-to-dian i I ! he iriance is in 
cing reaming ength only). Th ore (0.625 in 
operation to re¢ dia) run from 2 inches long for ma 
to some extent rine nstaliat 
} caused \ for auto engine L, 
deep-} e twi ! nf 200 to 1000 piec« 
And \ r reaming \ Gun dri ire HSS with carbide 
difficu ) ho ¥ » ho i 
fixtur in ibsequent operation 
where ie bo wel ised for locat li n y! item 
pieces could be 12 gpm wit! 
twist-dri ( nd 1 n nan eight 1200 p 
hour d ! ! ! to 9 With 1 ning minated, the new 
Mallor gun-drilli tech etup uses <¢ cating pl with a 
nique 1 ning out around 575 potfacing ou rboring tool, 
piece an tht-ho ,andthere cutting the time for this operation in 
are no! half. Overall result urface finish 
Not o eon hine now ] ! I che rr and 
does the wor four i standard I raig wi n tenths of thou- 
Model 1200 hydrau way-type “Bor ind an it in 
gun-di made 


Chips and oil are confined to a small area 
in Mallory’s new in dr neration by sane of tl ransparet re 
Rubber boot over the i 1 ‘ nt { ! ite of the drill ba to t AFTER 7 


collar, where there is a 
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ups output 74 % 


I'wist-drilled long bores 


See 


(left) had bind marks 


that had 


to be removed by 


Reject rate was 9%. It took five drillpresses and eight holding fixtures 


ob. Three operators were required 
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needed 


this 


machine ( right ) 


right) 


replaces five, and 


reaming. 
to do the 


Ultimately, spotfacing and counter 


setup, 


eliminating 


another 


machine 


Capital spending trend: 
fewer new plants, 


more modernization? 


One of America’s biggest companies, 
Westinghouse, is going to spend as 
much or more on modernization of 
existing plants over the next seven 
years as it will on construction of 
new plants, Westinghouse’s George 
W Jernstadt recently told members 
of the American Society of Mechan 
ical Engineers 

The company is trending toward 
modernization rather than new con 
struction for several reasons (1) 
it is not necessary to establish a 
new labor force, (2) high start-up 
costs for new plants are eliminated, 
and (3) changes can be scheduled 
department by department without 
interrupting production 

In every case, Mr Jernstadt said, 
modernization reduces the cubic 
footage required to manufacture a 
product, and this means that floor 
space can be released for increased 
volume if necessary 

Westinghouse officials believe that 
the trend will be to fewer new 
plants in the next seven years than 
there were in the last seven years 
but productivity will nevertheless 
continue to increase 


Stress on automation 

Automation is playing a large role 
in Westinghouse’s modernization 
program. Some of the company’s 
individual lines have had their pro 
duction rates increased as much as 
100 in the last 10 years, and auto 
mation has enabled Westinghouse to 
necrease lamp production from 1000 
per hour to 3000 per hour 

Equally notable improvements 
have been achieved, Mr Jernstadt 
aid, in job shop operations—simply 
by lining up related operations so 
that part move progressively 
through the job shop 

Even |} 

ent is paying off at Westinghouse’s 
»b shops, Mr Jernstadt said, pro 
viding that such equipment has a 
high degree of flexibility 


ugh-cost automatic equip 


Such machines, he added, are 
keeping the U S ahead of Russia 
in output, even though the Russians 
claim to have made more machine 
tools than the United States in the 
ast vear—“We do not need to build 
more machines than the Russians 

We do need more productivity 
our facilities. The two are not 


nonvmous.” 
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From experience with a mechanized press shop, we can talk about... 


Magazine-fed notchers: 


By William S 
Motor 


Atkinson 


ind ¢ 


manutacturing engineer, 


Small A ¢ Dept, General Electric Co 


renerator 


Schenectady, NY 
In our case magazine feeds allow us to achieve the desired level 
mechanization without impairing flexibility 


! feeds avail 
us In 1954, when we started 
our modernization 


t magazine 
program, accom 
from 6 to 9 
the 
machines 

Emhart 
fee d 
were ex 


modated rotors ranging 


in. dia. Subsequently, as manu 
mplicits ol interchangs l facturer of the notch 

and the (Hudson Division 
range of lan Manufacturing C expanded 


cannot capacity magazine-feeds 
h ter 
enaraceeri 


Magazine 


con 


tended in 
from 9 to 13% in 

With 
yperator handles several presses. He 
nherent t \ et ip 


range to include diamete! 


feed were 


idered not only int magazine-fed machines, one 


efficiency but also in the 

nfluence on the 
of the 
pri 
2 hr to set up a 
differen run 


oads the magazi.ie, watches 
makes 


Everything else is 


notcher They I sul f< trouble and spot rejec 
] 
‘ 


ingly adaptable done me 
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ow good? 


lagazine, from which 
lamination is fed to the 
feed is pneu 
and the 


1a bowl-type n 
the bottor 
ure. The 
operated ypera 

rapid and positive 
sequence of 
\ hor 
uunted on the 


opersé l 

stroke air cylinder 
le of the feed 

ind moves a br 

bottom 
Enough 

slightly 


actuated onze 


iam 


t the ination 
pressul 
bow the lan 
thus 
the remainder of 
While in this 
a pair of 
position 
transfer 


lamination is 


tack 


position, it 


Jaws and trans 


oa over the disk 


The 


operated by a 


jaws are pneu 
long-strok¢ 
mounted in front of the 

feeder 
As soon as the lamination is posi- 
tioned over the disk holder, the hold 
down arm clamps the lamination on 
holder. Now 


} +. + 
evcie Starts 


the disk 


the notching 


The transfer jaws and the 


perated slide return to 
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Section -C-C 
Ps Details of Hold- Down 
Hold - down 
orm ; 





Section -B-B 
Details of Stripper 





Side cylinder. 
re v | 
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| Section-A-A Blank Selecting Mechanism 
ee ~ i woes 
= <2 ae i+ 
Side Elevation of Magazine Feed 


bow Before a blank is to be 
blank in tl 
i }aws 
the 


feed are basically simple 


Elements of 
ed in the 


Rotor blanks are | 
th tion A-A), causes the lowest 
: . , 


he le 
the feed cylinder advances 
at 


stack |t be d At feed, 
{! blank and push 


ade 
it te the locator 


rant 
lamination lute some of these 
shutting down hin ( i ire equipped with 

for lamination 


Several of 


plenis! } 
re for special 


I Adjustment 12 
ally, howeve1 


the notchin » 3 
echanically 


hold-down arm is 
j } the inside pe 
punched 
a se 


feeder bow! 


vard the rear 
holes drill in tl h cor 
espond to th an alee wae ote Larger-Size Feeds 
These are moved he ope! The remaining rotor 
a pin dropped through the € es are equipped with 
to hold them in place, and a ze a nati 


t< 
outside of th 


feed 


it on the bar 
The disks are then pla a 

rm Preponderance 
accounted for 
combinations 


hinge 


Automatic Unloading 
laminations build up on the ightened 
until it is full. At this point in the magazine, the other two ; of mach 
s actuated, and stop moved into positi t I rotor l 
notching 
fewer than 

AS a consequence 
longe! 


tators 


Dy the 
on 


it switch 

drawn back, allowing the full tightened 

spindle to move down by gravity on Presently, we have a nun ‘ are those re 
an off-bearing conveyor! V & O 410 rotor and ’ ‘d for rotors 
magazine-type feeder tool interchange- 
the machine is wl 


tat 
presses with 100% machines, operating on 
ability rated at 5-ton capacit be employed for 


+} 


may be 
in op- 
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Punched tape 
controls 
automotive 
drilling 


Flywheel housing i 
Nearest large hole is bore 

holes spaced around it are dri 

By George H. DeGroat, Detroit editor starter 


wi 


t numer tape control in 
motive production is at Detroit 
Engine 11% I f 


aly mm o 








General 
where a two-ax Natco 


is 
ing flywheel 


I new 
of engine for thi 
ltiple-spindl. id opera 
permits quick changeover be 
yveen mal] 


(] rt Int 


lot 
produ 


nore a 


ind guar 


re uniforn 





crank ong be/ hous 





wer « { te for \ 


American Machinist * August 10, 1959 








Triple-head drilling machine .. . 
One fixture takes all parts. Table is positioned by tape control of 


speed between points is about 160 ipm 


Operator punches tape... 
decimal; next three are after th 


idl 


1rough 
table location to 
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Central recesses on both sides of track roller require forging vertically, and so... 


Press forging yields 6 benefits 


‘ 


Ability of the press to operate a split die ring was the means for mer method 
yn the pres 
] 


The forging is closer 


upgrading the forging method 


By berbert Chase ize. Hence, the amount 
moved by machining is reduced 


). Forgings are of better over-all 


using t ing or! yuall y and have less eccentricity. 


between the flange 6. Safety of the operation is im 
th both operation were proved 
mpleted in one heat, the split die Tractor ler forgings are 


‘ ng de to severe ye and abrasi\ 


i Ail ifthe LOO LITLE 
To remove tl forging, the ring Therefore, SAE 1050 steel 
to be lifted ou h it. freed After m: ining, a pair of 
i replaced Tong han joined b ircular weld mz 
g of the h ring parts slowed the maticall d central recess 
] ni 


peration , i s difficult to assemt forms a lubrican 


' 
in 


wit onere Changed from Upsetter 
2 000-ton forg Another part now press 
yped with ; IHC the precombustion 
el engines. This part w 
ipset at a steel] mill at the 
of 60 pe per hr. As-received forging 
had 's-in. stock allowance for fin- 
sh machining, because of the diffi 
culty in forging a material containing 
3.5 silicon and 8 to 9% chr lun 
Now International Harvester pro 
duces the part on a 1600-ton Maxi 
imi are press at 200 pe per hr. Finish allow- 
le and produced ance is only 1/16 in. A kicker pin 
Therefore, < ligh maller billet ejects the forging, making possible 
be used. The saving amounts to. minimum draft. This draft is re 
lb of stee ‘rr forging moved when the forging 1 hot 
Tool life of the split rings has trimmed. When a 2-cavity die is in 
600 pe per set by alled, production will be doubled 
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What are company rights .. . 


...when an employee gets a patent? 


¢ Does a company always have a right to inventions devel- 


oped at its direction? 


¢ Can an inventor keep his patent to himself even if 
he developed the idea at company expense? 


Recent court cases are clearing up some of the 
confusion that surrounds patents. Here are some 


examples, and some conclusions... 


Albert Woodruff Grav. Forest Hills. NY 


Inventions be long to the inventor do they? Unde: 
ome conditions an inventor can retain private rights 

if he developed an idea on company time and at 
ympany expense. But if there are previous agreements 
if employment, the company may gain 


naition 
MIGILIONS 


( 
me or all rights 


Cahill vs Regan, New York, Mar 5 ‘59 
This case developed after the United States Ordnance 
‘au suggested to a manufacturer that he develop 
1 reusable munitions can (for fuses) similar to an 
existing German design. It was to replace the standard 
tear strip’ can (not reusable) then being purchased 
The company persuaded an employee to take over 
management of the business, which he did. During the 
following two years, while supervising the business 
the employee developed a suitable can. This was manu 
factured and marketed by the company. After another 
two years the employee was granted a patent, after 
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which he left employment—and was promptly sued by 


the company 

The court decided that the employer should own the 
nvention and the patent if the employee had been 
hired to invent or had been assigned the task of devot 
ng his efforts to a particular problem. But the employee 
hould own the device and patent if his employment 
id been general and not confined to any particular 
research or invention problem. The court also com 
nented that even when an employee is hired to invent, 
he is entitled to the fruits of his invention—in the ab 
ence of any express agreement with the company 
But to allow for use of company time, money, and 
quipment, the court granted the employer shop rights 
the right to use the design regardless of the patent 

“Despite the fact that an employee may have an ex 
lusive right to a patent, the employer will gain shop 
rights to use the invention if the employee, in de 


veloping hi idea did so on his employer's time 
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What are 
company rights?... 





mpany had paid 
proceed But 


1 decision fron 


Dalzell vs Dueber Watch Case Mfg Co, 
US, May 10, 1893 


company 


The court stated 
ha en ployed 
npensation to take 


service 


illinois, Nov 10, 1884 


1 company [ol pec 


aevel 


Tie 
hin ind afterw 


d ro 


for 


lan 


and profits and « 
‘ 


of such device p I ‘ lt this where 


device has condition 
the expense of th I ‘h urt ided 
the employer 


pite of the patent 


100 


Standard Parts Co vs Peck, U S, Feb 18, 1924 


This case was different, because the employment 
contract for the worker stated that he was to devote 
his time to the development of a manufacturing proces 

a specific product. Although the worker had a pat 
ent, the court denied his right to it 

The agreement stated “ the second party is to de 
vote his time to the development of a process and manu 
facture for the production of a front spring now used o1 
the product of the Ford Motor Company.” 

‘Whose property was the ‘process and mach 
be when developed? The answer would seem 
evitable and resistle of him who engaged the 

and paid for them.” 


United States vs Dublier Condenser Corp, 
US, Apr 10 ‘33 


Two scientists working in the radio section of the 
government shortly after W W I were assigned to re 
earch on receiving sets in connection with control of 

bombs and marine torpedoes. While engaged 
work they become interested in the idea of sub- 
tituting alternating current for the direct battery cur 
rent then used in radio equipment. They were Ic 
ful in following this new idea, and they receiv 


patent on their work 


sa 


\ \ 





lat the invento were 


ership, sued; and the case ultimately 
Supren ‘ourt The court rea 


nvention based assignment 


require 
le a point ol 
physical express 
ion and production 


rule 
invented it. B a company 
ng the inventor to put his ide: 
make in ana prove 
pany 


accrued bene 


pects private employmen 
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Control moisture... 


and process vulcanized fiber without trouble 


By George J Muller. manager, technical service, Tavlor Fibre Co, Norristown. Pa 


Di ions change this much... 





When moisture content of vulcanized fiber changes 1%, or when humidity of the surrounding air changes 
10%. Moisture content can change 4% or more in 6 hr if humidity is changed 


Relative humidity (%) 


Equilibrium at 73F... 
s reached according to this curve. Storage for several days or longer will result in moisture that depends 
entirely on air humidity unless special steps ore token 
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Vulcanized fiber is no tougher to ma- 
chine than brass or aluminum, and 
it can be drawn and bent without 
danger—but there is one big IF with 
this material. If the moisture con- 
tent is controlled, the material will 
act OK. If moisture content runs 
wild, dimensions will fluctuate and 
the stock will either crack or warp. 

Right after the stock is manufac- 
tured, its moisture content is from 
5-8% of the dry weight, which is 
ideal for fabricating. But torage 
brings in problems, which usually 
have to be solved by the fabricator 
Dry winter storage in a heated room 
often means 20% humidity in the 
surrounding air. Vulcanized fiber un 
der these conditions will drop off in 
moisture content to less than 4% 
This means drying out, brittleness, 
loss of toughness, and plenty of fab- 
ricating difficulties 

Storage in high humidity is also 
bad because the stock will warp and 
increase in dimension. 

For best storage the surrounding 
air should be held at around 50% 
humidity. At equilibrium this pro- 
juces about 6% moisture in the 
stock. During winter months, there- 
fore, hot storage rooms should be 
equipped with steam jets or water 
vaporizers to maintain 50% humid- 
ity. And during hot, humid weather 
the stock should be either kept warm 
to maintain mosture at a low level, 
or should be dried out before being 


fabricated 
How to Correct Dryness 


Moisture can be added just before 
the material is to be fabricated in a 
number of ways. Brushing or wip- 
ing the surface with water will 
soften the skin in the zone of great- 
est stress, and this often makes ma 
chining much easier. Before punch- 
ing, forming, and cutting operations 
on coils or strips 0.010 to 0.040 in 
thick, moisture can be added by 
passing the stock over a wet felt or 
sponge as it feeds into the machine 
Thicker stock may be soaked from 
30 sec to 10 min or more, depend- 
ing on conditions of the stock and 
severity of the forming operation 
to be performed. For most severe 
forming, the material should be 
soaked in 150 F water, and the form- 
ing tools should be heated to steam 
the fiber 
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Profile of Mechanization... 


How to make more profit 


from your forge shop 


Many forge shops have changed their techniques very little in 
many years. To reverse the trend toward dwindling profits and 
inroads by foreign competition, suggestions for mechanization 
and methods improvement are made against the profile of a 
typical forge shop as it probably exists today 


By Eugene C Clarke, Jr. president 


Chambersburg Engineering Co, Chambersburg, Pa 


Inv iS101 f me I irket ng tech petency at an atior ] pparent Satisfact 
foreign itomol ng mé tonishing rat trends in productivity go beyond tl 
hine ecific techniques or kno 
othe levic I ng 1! Lor gn I ort t iter id that t \ ‘areful appr 1isal 
omponent with u in shor nen wag rat i oO ww tha production concepts Is re 
now find our ve mpeting ith can shops cannot compete. Yet 
industrial comp ¢ nat re I \ oul ) t uc have been gained 
which the 

ias been lower 

* Published by the Division of Research, Grad- yn titioz That 


t we need now 
uate School of Business Administration, Horvord : : 
University, Boston, Mass uctivity break-through that 
rain the ground 
Adapted from a talk “Trends in the Produc- BS > 
tivity of Forging Equipment delivered by the 
author before the annual meeting of the Drop 
Forging Association, June 23, 1959 
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analysis that will serve the purpose 
admirably 

All of us aware that mech- 
anization has been applied to prac- 
tically every productive activity but 
to different degrees. Prof Bright sug- 
gests 17 levels of mechanization and 
the value of setting up a profile chart 
of an operation to show the degree 
of mechanization or “automation” 
The first 
levels are relatively familiar, raising 
the most elementary technique to a 
remote, controlled-power, tooled sys- 
Level 8 transfer of 
from operator to the 
workpiece. From this point upward, 
the levels are differentiated 
more standpoint of contro] 
pattern opera- 
ind do not apply to the profile 


are 


for each function seven 


tem represents 


contro] the 
various 
from a 
than on of machine 
tion, 


chart discussed 
Sources for savings 
By 


duction process according to its level 


analyzing each step in a pro 
of mechanization, one can examine in 
the difference 


level of mechanization and 


between an ac 
the 
The 
engineer can then con- 
sider whether improvement in a par- 
ticular area will be 


detail 
tua! 


theoretically desirable 


one 
executive or 


economically 
justifiable 
Consider the mechanization profile 
of a typical drop forge shop. If this 
analysis represents average condi 
tions, it is apparent that all operat 
rated at level 4 or 
words, human contro] 
fac 
tors in today’s typical forge drop 


Just 


anize 


ons 
save three, are 
othe: 


lower. In 


and brawn are 


the governing 
what can be * to mech 
the 
bring it 


forging 
upward to or 


drop and 
trend 
that of 

The drop-forging process is a 
ural” for 


embodies the 


prox ess 
even 


above competing processes? 
“nat 
mechanization because it 


main features of auto 


Nine chances 

The main ) l i that ire re 
lated 
and which 


directly t 1e forging proce 
lly grouped fo! 
nechanized instal 


combination 


lation include 
1. Orient 
2. Convey 
3. Feed 
He 
(on occ 
if needed) 


1ation of the specifica 


asion) 


tions I he most economic mech 


anized forging process must be based 


on studies relating to the demands 


that will be m: 
The 


> on the equipment 


forging might 
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be classified with respect to weight, 
type of material, and operational se- 
quence. Analysis of this data will 
groupings of similar items; 
and, from this, a pattern can be de- 
fined 

A preliminary design of the proc- 
and the selection of the basi 
production equipment best adapted 
to the proposed “mix” is now pos 
sible. As we have seen, there will be 
several 


suggest 


ess 


alternatives involving vari 


ous degrees of mechanization, ver 


satility, and productivity to be 
considered. At times, the project may 
be divided into phases and a time- 
table established for the progressive 


modernization of the forge shop. 


The core of the process is the heat- 
ing, forging, and trimming units 
themselves. The elements of the 
process are nothing more than the 
extension and improvement of op- 
erations and functions currently pre 
vailing in most forge shops. 


(or blanks) 


f 1] 


forging will be 


Usually individual cuts 


ufficient 
prepared by 
sawing 


to make one 
automatic shearing o1 
l-length bars 
heated 
length, and then 


The 


Alternately, mil 


or coils can be progressively 
for forging, cut to 
the 
determination of 


fluenced by the in 


forged—all in same heat 


proc edure 


proce t 


Preformed blanks 


the 


rolied stock 


Another method 


forms 


flexibility of blanking 


use of pre- 
The 
the 
simplicity and practicability of auto 
feeds pre 
erve to the ise f tl 
method 

Movement of stock thr 


blanked fron 
dies and 


matic for the blanking 


enhance 


ough each 


successive operation of the heating 


and forging process can be accon 
plished by mechanisms synchronized 
with the unit of that series 


Generally, furnace 


major 
will be served by 

Whenever pos 
individua onal 


their own conveyo! 


ible ne operat 
group’s cycling 1 S al matched 
o that 


made 


the mo ficie! utilization 


of each unit of equipment 


all controls hould ncorporat« 
features as programmed start 
feed shut 


the ¢ 


down 


ip and shut-down 


nd hot rejections in vent of 


mechanical failure; and 
such th 


tock supply, mal 


vices signaling 
power failures, et 

Die designing and die making wil 
he improved by the 


CiOS¢ d aie 


f 


adaptat on ol 
nechanization to forging 
In general, deform: 
the 


hortest possible 


with fewest 


heating and cooli 


overcon 


The ew 
mated 
pletely 


toward 


sential to the planning of a produc 
tion setup. Usually it is advantageous 
to use as many graduated die stages 
within the limitations 
of available time at forging temper- 

With this the output per dic 
inking will 


as feasible 


be best 


Once mechanization is accom 
plished, the prime area for furthe: 
cost reduction will be in the further 
life. Open-die 


impressions can be utilized for work 


improvement of 
ing the material 
Closed-die 
fectively 


with multiple blows 


‘ 


impressions are most el 
single blows of 
There 


that can be 


used with 


predetermined energy are a 


great number of jobs 
a single blow in one closed- 
impression. It 


common to 


maae in 
not be 
built 
particularly deep 

draft 


die will un 


have ejectors into 


dies for forgings of 
draws with alow 


ances 
Cheaper die making 
die lend 


; type of production 


Insert-type impression 


themselves to thi 


With these, economies can be realized 


of harder die steels and 
die im 
they 


lend themselve 


hat individual 
pressions can be replaced as 
Such 


to production by 


wear out die 
erosion methods o1 
More 


pretorming 


extensive useé 


die 


by die typing 


will be mads yf 
and these, most often, can be 
imple n-type 
Mechanization will 
location of stock relative 


and will per 


stages 
ope die 
bring with it 
precise 
pression 
much 
po 


tock 


of tolerances so 


po 


tioning tn very 


with hand 


often le 


ible 


can be | 
It ill be up to 
rs to provide tools that will fit 


equipment de 
igne 
together in production lines designed 
combina- 
utilizing 
the 


a wide 


to accommodate various 


By 


ck" techniques in 


yperation 


feeding devices, 


be achieved 


Up goes production 
Hourly pri 


fully mechan! 


duction rates with 

red forging installation 
hose of hammer 
ind uniform produc 

will be 


of at 


possible resulting 
least 60% in 
per unit 


ton- 

hou! 
Drop forgers have prospered while 
ing problems just as great in 
mith shop of yesterday 
the precision operation of today 


ards of tomorrow auto- 
forge shop 


justify the 


promise to com 
efforts trending 
increased productivity 
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Automatic lubrication cuts forgin 


B ig econor 


switching 
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Automatic lubricator . . . 
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Surface-finish measurement 
on nonferrous materials 


This report evaluates present-day commercial instruments and surface-fin- 
ish standards on the basis of what they do and how well they do it 


By Bradley Piper, supervisor, and William P Callis, technician 


Aircraft Engine Operations, Allison Division, Gage Control Department, General Motors Corp, Indianapolis, Ind 


Rapid advances in design and manu- 
facturing techniques, coupled with 
the increased use of new materials, 
create many problems for the engi 
neer. Many of the problems are new 
and require novel approaches — ex- 
plosive forming, electron-beam weld 
ing, etc. And many of the old prob- 
lems grow difficult. In this 
area have increasing need 
for closer control of surface quality 

There are still many surfaces— 
non-working such as the 
walls of a crankcase or a differential 
housings—that require little, if any, 
their surface finish. But 
-pistons, bearings, 

gears — require 


more 


we the 


rte . 
PiadCes 


control over 


working sur 


Laces 


instrument parts, 
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close control. Here at the Allison 
Division of General Motors, we are 
engaged in the production of jet and 
turboprop aircraft engines, and sur- 
face finish is quite important. Some 
parts must provide good bearing 
surfaces for high-speed shafts and 
rotors; others must have smooth sur- 
faces so as to reduce the thermal 
effects of high-speed air flow. There 
are other parts that elop 
dangevous concentrations if 
their surfaces were not sraooth 

As is common in the aircraft field, 
many of these parts 
nonferrous materials—materials that 
are inherently softer and, therefore, 
more easily marred than ferrous ma 


would dev 
stress 


are maae ol 


terials. One particular part will show 
the problem we faced. One of our 
aircraft engines has a shaft seal 
whose sealing surface is composed of 
pure carbon, graphite and silver. 
When the specified surface finish of 
four microinches was checked with a 
stylus instrument we found that the 
scratched the surface. The 
hardly noticeable under 
an interference microscope, but when 
subjected to engine 
scratch caused the en- 
sealing surface around the 
disintegrate. This and 
other tests convinced us that stylus 

were not the best instru- 
for measuring surface rough- 


stylus 
scratch was 


was 


eal 


yns, the 


‘ 
ch to 


aevices 
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Roughness height Woviness 








width 
Woviness height —__—— 


Roughness width - 
(arithmeticol overage) 





ughness-width cutoff 


—_————» 0002-2 Waviness width 


Q010-— Roughness-width cutoff 
0005~—Foughness width 
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Symbols Indicating Direction of Lay 


Parallel to the boundary line of the nomi- 
nal surface indicated by the symbol 


Perpendicular to the boundary line of the 
nominal surface indicated by the symbol 


Angular in both directions to the boundary 
line of the nominal surface indicated by 
the symbol. 


Multi-directional. 


Approximately circular relative to the cen- 
ter of the nominal surface indicated by 
the symbol 


Approximately radial relative to the cen- 
ter of the nominal surface indicated by 
the symbol 


BS 
x 
M 
C 
R 








1. Surface-finish characteristics. .. 
are fully defined in 


American Standard ASA_ B46.1-1955. This 


sketch and the 


definitions in this report are based on that standard. The complete surface-finish symbol 
fully specifies the desired roughness, waviness, and lay. Only those ratings required 
to specify adequately the desired surface need be shown in symbol 


ness on finished nonferrous materials. 

Here, then, was our problem: Find 
a way to measure surface finish that 
is accurate and repeatable, yet suit- 
able to inspecting delicate nonfer- 
rous surfaces. In our search for such 
a method we investigated measuring 
techniques and instruments, then 
analyzed the various standard spec- 
ifications for designating surface fin- 
ish. Each method and specification 
was measured against a definite set 
of criteria. These criteria and the 
relative ratings are presented on 
pages 118-119 of this report 


What is surface roughness? 


Before we look at instruments and 
techniques, it wise to re- 
view just what it is we’re going to 
measure. Fig. 1 points out all the 
essential elements of surface finish. 
The sketches and the following def- 
initions relating to them are taken 
from American Standard ASA B46.1- 


would be 


1955, “Surface Roughness, Waviness 
and Lay.” An understanding of these 
basic terms will make the rest of 
this report more meaningful. 

Roughness — Relatively finely 
spaced surface irregularities, the 
height, width, and direction of which 
establish the predominant surface 
pattern. These irregularities are pro- 
duced by the cutting tool and the 
machine tool feed. Height is meas- 
ured in microinches arithmetical 
average (one microinch equals one 
millionth of an inch). The width is 
rated in inches. 

Waviness—Irregularities of greater 
spacing than roughness. They may 
result from machine or work deflec- 
tions, vibration, heat treatment, etc. 
Height is rated in inches as the peak 
to valley distance. Width is rated in 
inches as the spacing of adjacent 
waves. 

Roughness-width cutoff—The max- 
imum width in inches of surface ir- 


regularities to be included in meas- 
urement of roughness height. 

Lay—The predominant direction 
of the surface pattern. This is nor- 
mally determined by the production 
method. 

Flaws—Irregularities that occur 
at one place, or at relatively infre- 
quent intervals in the surface, e.g., 
a scratch, ridge, hole, peak, crack or 
check. 

With a clear picture of what it is 
we are trying to measure, we can 
now analyze the many methods and 
instruments that are used to meas- 
ure and/or evaluate surface finish. 
At first glance it is hard to see any 
common characteristics among these 
many techniques. But it is possible 
to group them into three different 
classes: qualitative methods—those 
which average all the surface char- 
acteristics to yield a qualitative eval- 
uation of surface finish; single- 
parameter methods—those which ac- 
curately measure one, sometimes 
two, surface characteristics; and mul- 
tiple-parameter methods — those 
which accurately measure all the sur- 
face characteristics. 


Qualitative measurements 


In the early days of surface-finish 
the commonly 
involved an examina- 


measurement most 


used methods 
tion of surface quality. Crude though 
th ive been, the 
was good, in 


techniques may h 


behind the 


ese 
principle 
tn ( nait nh was 
ot just a single dimen- 


ualitative methods of surface-fin- 


r simulated 


working conditions Accuracy of 
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these methods depends largely on 
the experience and opinion of the in- 
spector, and a broad evaluation of 
surface condition is about the most 
one should expect. 

For applications, hi 


and, in 


many wever, 


1ay be adequate some 
even better than an accurate 
urement of microinch height 
at some of the qual- 


uiques used in 


Visual comparison 
by compar- 
the work- 


Judging surface finish 


ng (by eve OI by touch) 
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piece with a specimen block of 
known surface roughness is one of 
the oldest tests of surface quality. 
Usually these standards small 


blocks o1 linders, made of the same 


are 


same 

_ } pe ted 

ike sets of 

irface quality 

1eral Electric’s 

consist of a series of ten, 
flat, electrodeposited ref with 
average (RMS) microin values of 
4, 8, 16, 32, 63, 125, 250, 500 and 1000 
Norton specimens are eight steel 
”» 


cylinders with roughnesses of 1, 2, 
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4, 8, 16, 32, 63 and 125 microinches 
RMS. Boneham & Taylor, an English 
firm, supplies finish specimens in the 
form of six graduated plug gages. 
Fig. 2, reprinted from ASA B46.1- 
1955, shows typical surfaces for 
roughness comparison specimens. 

Another technique involves the 
examination of a replica of the work 
surface. In the Faxfilm method, a 
thin piece of cellulose-acetate film, 
known as Faxfilm, is impressed upon 
the work surface. When removed 
from the work, the film contains an 
exact, inverted pattern of the sur- 
face. This replica is then compared 
with a replica from a standard fin- 
ish specimen in a 30X magnification 
projector. 
Microscopic comparison 

Because of the magnification of 
the image, simple microscopic com- 
parison can provide a more accurate 
measure of surface finish than 
straight visual comparison. Several 
instruments are available. The 
Bausch & Lomb Surface Compara- 
tor, a small, battery-powered, 10X 
magnifier, weighs but 8% ounces and 
is easy to operate. A set of standard 


specimen blocks, ranging from 2 to 
50 microinch roughness, is supplied 
for comparison purposes. When com- 
pared under the microscope, both the 
standard and the work surface are 
illuminated and appear in the same 
field of view. The Leitz Surface Com- 
parator Microscope is a similar, but 
larger, instrument offering adjust- 
ments for magnification, intensity of 
illumination, and angle of light in- 
cidence. 

Somewhat different in principle, 
the Hilger & Watts Scratch Investi- 
gation Microscope projects the shad- 
ow of a straight line onto the surface 
to be inspected. Because of the rough- 
ness of the surface, this shadow, 
when viewed through the microsope, 
is no longer a straight line, but a 
broken line showing peaks and val- 
leys of the surface. The objective 
lens of the instrument is imprinted 
with a linear scale that enables the 
inspector to measure scratch depth 
or width. Least count is 0.005 in. on 
the horizontal scale, 0.001 in. on the 
vertical. 


Photoelectric devices 
The reflection of light from a finely 


Physical Specimens of Surface Roughness and Lay 








Roughness 
Height 
(Microinches) 


Type of Surface 


lay 


Minimum 
Roughness-Width 
Cutoff (Inches) 


Feed 
(Inches) 





Honed, lapped or 
polished 


Parallel to long 
dimension of specimen 


.030 
.030 
.030 





2 
_ 
8 
Ground with peri- 4 
phery of wheel 8 

16 

32 


63 


Parallel! to long dimension 
of specimen 


.030 
.030 
.030 
.030 
.030 





Ground with flat 4 
side of wheel 7 
16 

32 

63 


Angular in both directions 


.030 
.030 
.030 
.030 
.030 





Shaped or turned 32 


125 
250 
500 


Parallel to long dimension 
63 of specimen 


.030 
.030 
.030 
.100 
.100 





Side milled, end 63 Circular 


milled, or profiled 125 


.030 
-100 





a . 


Angular in both directions 


.300 





Milled with peri- 63 
phery of cutter 125 
250 

500 


2. Roughness comparison specimens . . . 


provide precision m ed surface 
can be compared visually or tactually 
} 


1 
those usted here. Specimens n ye machine 
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300 


1.000 


s roughness against which a work surface 


properties similar to 


d surfaces or, more commonly, replicas 


finished metal surface can be used 
as a measure of surface finish. Most 
of the instruments designed for this 
purpose incorporate a light source 
that is sharply inclined to the test 
surface, a photocell, and a meter to 
indicate the change in current or 
voltage caused by the roughness of 
the work surface. When a beam of 
light is projected upon a surface, 
the reflected light that can be focused 
on one spot depends upon the ir- 
regularities on the surface which 
cause scattering of the reflected rays 
—the rougher the surface, the less 
the light that can be refocused. 

The National Bureau of Standards 
has developed two photoelectric in- 
struments, a Glossmeter, Fig. 3, and 
a Surface Replica Analyzer. The lat- 
ter oscillates 2 wax or cellulose 
replica of the work surface between 
a light source and a photocell. Vari- 
ations in surface roughness cause the 
light intensity reaching the photocell 
to vary; this in turn affects the cur- 
rent generated in the photocell 
circuit, and it is this variation that 
is used as a measure of surface 
roughness. 

Semi-conductor devices, such as 
Kodak’s lead-sulfide Ektron Detec- 
tors, may, upon further investigation, 
prove practicable for use in gloss- 
meters. Originally designed as a 
pickup element for a missile tracking 
instrument, the Kodak device is 
available in sizes from 0.5 x 0.5 mm 
to about 20 x 10 mm, and can be 
substituted for photocells in many 
applications. It has high sensitivity to 
visible light, but for measurement 
purposes it would probably require 
an optically amplified light signal. 

Because of the varying degrees of 
reflectivity shown by the various col- 
ors and non-homogeneous composi- 
tions encountered in nonferrous 
materials, reflection-type photoelec- 
tric instruments could be misleading 
when used to measure surface fin- 
ish of nonferrous pieces. For ferrous 
pieces, however, these devices are 
extremely sensitive to small changes 
in surface finish, especially on finely 
finished work. 


Illumination comparison 


Surface reflectivity of a workpiece 
can be compared directly to that of 
a standard surface in instruments 
such as the Leitz Comparison Mi- 
croscope. This instrument is equipped 
with two independently variable, 
flashlight-bulb light sources; one to 
illuminate the workpiece, the other 
to illuminate a standard surface. 
Light intensity is varied through a 
rheostat. Before any comparisons can 
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110 "aC degree as in the calibration run, then 
inserting the workpiece in the other 
side and varying its illumination 
until both the black flat and the 
workpiece surface show the same re- 
flectivity 

To check the effectiveness of this 


technique on nonferrous materials, 
five nonferrous parts, the surface fin- 
0 ish of which had recently been meas- 











at 
source L__ ured on a Talysurf stylus instrument, 
were checked in the Leitz microscope 
against a black flat (Fig. 4). A sec- 
ond test run was made against a 


white flat; these measurements are 
Photocell also tabulated. Observational error 
7, was probably responsible for most 
| of the difference between the read- 
ings on any given test piece. Never- 
ican) 








Rheostot 




















Mf San 
‘a DP . Lens Sit P theless, the readings (with one ob- 


3 ) | 


3. Glossmeter uses photocell... 
to measur he light retlected from the machined surface. Though very sensitive to Air gaging 
small changes in fine finishes on ferrous parts, photoelectric instruments can be 


VW Mirror vious exception) are representative 
—s = ; | d of the stylus readings. Illumination 
Sur face by monochromatic light might fur 


ther refine this technique 


misleading when used on nonferrous, non-homogeneous materials Air gages are commonly used to 

check workpiece dimensions; the 
be made, the rheostat must be cali- other, then varying the illumination same basic technique can be used to 
brated so that rheostat setting is pro- on the specimen blocks until the indicate the surface condition of 
portional to roughness height. This illumination is equal on both sides. the piece. In such devices compressed 
is done by inserting a black flat in Checking surface roughness becomes air is fed through a probe which has 
one side of the instrument and vari- a simple matter of inserting the an annular orifice that is in con- 
ous standard finish specimens in the black flat, illuminating it tothe same tact with the work surface. The 


Single-parameter instruments. . . 


Amplitier. Single-parameter descriptions of 
machined surfaces are quantitative 
rather than qualitative and, except 
for spot checking of mass-produced 
parts, are usually the preferred 
method of evaluating surface finish. 
As the generic term implies, instru- 
ments of this sort measure one 
(sometimes two) surface character- 
istic, usually the roughness. Rough- 
ness, aS was previously pointed out, 
consists of the irregularities pro- 
duced by cutting edges and machine 
tool feed as a part is machined. This 
is measured as a single dimension, 
the numerical value of which is 
known as roughness height or, in 
most cases, average roughness height. 

Though it is a good index of sur- 
face condition, in that it compares 
the actual surface profile with that 
of a theoretical flat surface, average 
surface roughness is far from being 
an indication of total surface condi- 
tion. In other words, roughness does 
not tell the whole story. Surface 


ect reading 
SCOlEe 











flaws—porosity, heat checks and 
Styl ' cracks, and surface non-homogene- 

, _ er 
5. Stylus instrument oe , ity, in the case of nonferrous mate- 


tht by amplifying and 


rials—may go unnoticed. Sometimes 


} rface profiles these factors can outweigh rough- 


iwn a ms tl 
eadings; others chart the su 


American Machinist + August 10, 1959 





amount of air escaping from between 
the orifice and the surface will de- 
pend upon the roughness of the sur- 
face, and the back pressure created 
as more or less air escapes can be 
used as an indication of surface 
roughness. A simple water manom- 
eter can serve as a differential pres- 
sure gage in such a system. 

The Sheffield Corporation has de- 
veloped an instrument in which the 
probe is built into a granite surface 
plate. As the piece is moved over 
the plate and probe, the instrument 
indicates the average surface con- 
dition. A French instrument, the 
Solex air surface gage, is based upon 
the same principle but is more port- 
able and has special devices for 
measuring bore and groove surfac- 
es. These instruments give indica- 
tions of surface bearing condition; 
they cannot indicate the type and 
number of flaws per unit area, nor 
can they differentiate between rough- 


ness and waviness. 


Surface-quality devices 

Several attempts have been made 
to design practical instruments that 
will measure how well a surface will 
react under simulated working con- 
ditions, but only one seems important 
enough for consideration. This is the 
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4. ilumination comparison... 


compares the reflectivity of a machined surface with that of a standard surface. Test 
surfaces were first checked on a Talysurf stylus instrument, then compared with a stand- 


ard in the Leitz Comparison Microscope 


Surface Finish Recording Dynamom- 
eter, in which the part to be tested 
(usually a journal bearing) is sub- 
jected to the sliding action of weights 
attached to a pendulum. As the pen- 
dulum swings, a mechanical linkage 
connected to it feeds out a narrow 
paper tape; the length of tape fed 
out before friction brings the weights 


to a halt is a measure of the fric- 
tional characteristic of the bearing. 

Bearing surface quality can also 
be determined through actual trial 
runs of the bearing assembly. These 
are expensive and time consuming, 
especially since they must be re- 
peated every time some component 
of the bearing assembly is modified. 


provide quantitative measurements 


ness in their effect on the function- 
ing of the finished part. 

Instruments providing single-par- 
ameter measurements can be classi- 
fied as stylus (or tracer) instruments 
and optical instruments. The former 
measure average roughness height; 
the latter, total roughness height. 


Stylus instruments 


The most commonly used instru- 
nent for surface-finish measurement 
is the stylus instrument, Fig 
method is basically simple. A fine 
stylus (0.0005-in.-radius tip is stand- 
ard) is drawn over the surface to 
be measured, and the vertical 
tions of the stylus are amplified and 
recorded, or measured by an aver- 
aging instrument, to indicate the 
profile traced by the stylus. 

Of the many stylus instruments 
available, the Profilometer and the 
Surfindicator find the widest use in 
production surface inspection, main- 
ly because they are simple, econom- 
ical and accurate, yet rugged enough 
to be unaffected by outside vibra- 
tions. The Profilometer, which can 
be used with motorized or manual 
tracing, provides a choice of meas- 


mo- 
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yyvale 
9 WUVEIENSY 


6. Optical interference measurements... 


depend upon the phenomenon of 
in this exaggerated sketch, a dark 


destructive 
interleren 





shown 
distance 


waves. As 


the 


in’erference of light 


e’ band occurs wherever 


between the bottom of the flat and the work surface is equal to one half-wave length 
of the incident light, or some multiple thereof. Sketches at right show how a scratch 


disrupts pattern 
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the amount of deviation is a measure of the scratch depth 
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7. Light-section (45°) microscope... 


projects a sheet of light onto the surtace and, in effect, provides the viewer with a 


section view of the surface pattern 


A reticle in 


the microscope can be shifted 


to measure the height or width of the surface irregularities 


uring ranges, with a maximum read- 
ing of 1000 microinches AA. It has a 
standard stylus point and bears on 
the surface with a force of two 
grams. This instrument can also 
measure RMS roughness height 

The Surfindicator also measures 
average Like the Pro- 
filometer, it has a standard point and 
affords a maximum measuring range 
of 0 to 1000 microinches AA, and is 
generally used motorized 
Stylus pre only one 


roughnes 


with a 
trace sure 1s 
gram 
instruments, 
dely used, should 
The Model 100 Taly- 
aximum reading of 200 
stylus tip radius of 


Two stylus 
though ) Ww 
be men 
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nspecting parts 
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sure of 
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ictice most 
other device Total 
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pre 


on 
range of 
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and stylus 
ure gram 
devices do not 
ondition; they 


the surface 
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number 
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tylus devices 
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width of 
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ularities to be included in measure- 
ment of roughness height) has sim- 
plified the evaluation of roughness 
readings. 

Working with nonferrous materials 
introduces another problem—stylus 
pressure. Pressures of 0.3 to two 
grams may seem negligible, but they 
are not. Consider a test performed 
on the sealing surface of a carbon 
shaft seal that is used in our turbo- 
prop aircraft engine. Checked with 
a Model 3 Talysurf, a laboratory in- 
strument with a stylus tip radius of 
0.0001 in. and a stylus pressure of 
0.1 gram, the carbon 
howed a scratch one 
inch deep, a penetration scarcely 
noticeable in the interference mi- 


But this s 


only surface 


about micro- 


cr t t} ratch caused 
disintegration of the surface under 
vibration 


evere engine 


Bearing such as brass 
a similar prob- 
critical degree 


would, nevertheless, 


materials 
present 
lem, but to a less 
Such a scratch 
permit dirt to gather 
Other experimenters 


an alumin 


and bronze 


that 
sample was minutely 
scratched by a with a tip 
radius of 0.0001 in a stylus pres- 
Scratching 
iracteristic of all 
a serious draw- 


report 


stylus 
an 


0.006 


gram 


of the 
stylus instruments, is 
rement of surface 
Yet 
have played the 
advance in surface 


a ch 


surface, 
back in the measu 
finish 
these 


or role in the 


on nonferrous materials 


same devices 
ma] 
quality evaluation during the past 
thirty Used with an apprecia- 
tion of their limitations, stylus in- 
struments should contirue to be the 
preferred instruments for spot check- 
ing roughness of finely finished fer- 
rous workpieces. 

Stylus devices are being improved 


years 


constantly. Manufacturers are aim- 
ing for greater range, greater ac- 
curacy, and more versatility. 


Optical instruments 


The simple microscopes previously 
discussed only magnify the image of 
the surface; they do not permit ac- 
tual roughness measurement. For- 
tunately, there are several optical 
devices that do. These are the inter- 
ference microscope, the optical-cut 
(or 45°) microscope, and the blade- 
edge (or 60°) microscope. 

Before attempting to describe the 
interference microscope, a short ex- 
planation of optical interference, the 
phenomenon which makes such an 
instrument possible, seems in order 
Consider Fig. 6: If an optical flat is 
pressed against an edge of a flat 
workpiece so that a wedge of air 
(highly exaggerated here) is created 
between them, and the flat is then 
illuminated with monochromatic 
light, we will see a 
nating light and dark bands. If the 
workpiece is perfectly flat these 
bands will be straight and parallel 
This phenomenon is caused by op- 
tical interference, and the dark bands 
are known as interference bands. 
What causes the bands? Look at the 
rays striking the flat. Each light ray 
is split in two parts by the flat. One 
part reflects from the lower surface 
of the flat; the other part from the 
The dark bands occur 

reflected from the 
interferes with light 
reflected from the under-surface of 
the flat. This occurs wherever the 
distance between the reflecting sur- 
faces is equal to the half-wave length 
of the incident light or some multi- 
ple thereof—', 1, 3/2 etc 

Because the wavelength of mono- 
chromatic light is uniform and can 
be accurately measured, the height 
differences can be calculated from 


series of alter 


work surface 
wherever light 
work surface 
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the distances between the interfer- 
ence bands. 

A machined surface, of course, will 
not be perfectly flat; it will have a 
great many peaks and valleys as a 
result of the machining process. The 
same optical principle can be ap- 
plied to measuring such a surface— 
though in this case we are actually 
interested in measuring the depth 
of the valleys. Fig. 6 also shows how 
such a groove or scratch will disrupt 
an interference pattern. Scratch 
depth can be found by multiplying 
the band deviation (in fractions of 
band spacing) by the half-wave 
length of the light used. Now, to the 
instrument itself. 


Interference microscope 

The principles just discussed have 
been incorporated into several dif- 
ferent interference microscopes, the 
differences being mainly in the op- 
tical design. Most of the instruments 
separate the optical flat and the work 
surface and compare the two through 
an optical system. This affords versa- 
tility in magnifications and in the 
methods of staging, or setting up, the 
workpiece. 

Five instruments will be discussed: 
the Surface Finish Microscope and 
the Surface Finish Micro-Interfer- 
ometer, both made by Hilger & 
Watts; the Interference Microscope 
and the Interference Surface Tester, 
both made by Zeiss; and the Multiple 
Beam Interferometer made by C E 
Johansson 

The H&W Surface Finish Micro- 
scope uses a mercury-vapor lamp 
that throws light through an adjust- 
able diaphragm to a 50%-reflecting 
surface. The light is, in turn, re- 
flected through an objective lens and 
a small optica’ flat that rests on the 
part to be measured. The light re- 
flects back through the 50%-reflect- 
ing surface to the eyepiece, where 


8. Blade-edge (60°) microscope .. . 


throws the shadow of a straightedge unto the work surface to permit surface roughness 


measurement. This instrument 


requires a 


perfectly smooth straightedge for true 


readings. Both the 45° and 60° microscopes are easy to use and leave no mark 


on the work surface 


an interference pattern is observed. 
Like most interference instruments, 
it is limited to measuring the finer 
surfaces, in this case 20 microinches. 
Above this roughness, the pattern is 
difficult to interpret. 

Made by the same company, the 
Surface Finish Micro-Interferometer 
offers three magnifications and three 
comparison flats that can be inter- 
changed to give different degrees of 
reflectivity. Surfaces up to 40 micro- 
inches can be measured, using either 
monochromatic or white light. White 
light, as an interference medium, has 
one advantage over monochromatic 
light—the pattern is composed of 
all the colors of the white-light spec- 
trum but only the center line is 
completely black. Thus it is quite 
easy to trace this line from a crest 
to a valley. Monochromatic light, 
however, is more accurate for meas- 
uring because of its uniform wave- 
length. 

The Zeiss Interference Microscope, 
providing magnifications of 80, 200 
and 480X, is a compact instrument 
that can handle a wide range of 
parts. It is capable of measuring sur- 
face irregularities of 1.2 to 80 micro- 
inches, and is equipped with both 
monochromatic (thallium) and white 
light sources. When band deflection 
is greater than band spacing it is 
easier to trace the lines with white 
light illumination, but the thallium 
light is always used for measure- 
ment. 

Zeiss also makes the Interference 
Surface Tester. It uses monochromat- 
ic light only, and is designed so that 
it can be placed directly on parts 
that are too large to be staged in the 
ordinary interference instrument. 
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(The manufacturer prefers to restrict 
this instrument to flatness inspec- 
tion.) 

Multiple-beam interferometers of 
the type manufactured by Johans- 
son provide interference patterns of 
high contrast, making it easier to 
measure the finer irregularities on 
a surface. Multiple-beam interfer- 
ence is brought about by reflecting 
a monochromatic light beam back 
and forth between two half-silvered 
mirrors. Measurements as fine as 0.04 
microinch on glass and 0.2 microinch 
on metal have been recorded with 
this type of instrument. 

There is no doubt about the in- 
herent accuracy of interference in- 
struments. Most of them, however, 
are expensive, delicate, and fairly 
complicated to operate, though some 
of the later models are much sim- 
pler. And, in general, most of them 
are designed for laboratory, rather 
than production, testing. For meas- 
urement of surface finish on nonfer- 
rous materials, though, these devices 
have much to recommend them— 
they do not mar the surface, they 
can detect heterogeneous surfaces 
and evaluate them, and most of them 
can provide permanent records of 
the interference patterns through 
photographic attachments. For fine 
surface finishes they are excellent; 
but when irregularities exceed 70 or 
80 microinches the interference pat- 
tern becomes difficult to evaluate. 


Other microscopes 


Two other optical instruments find 
wide application in measuring sur- 
face finish. One is the optical-cut 
microscope, Fig. 7, originally de- 
signed by Prof G Schmaltz, a Ger- 
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Advantages of these microscopes 
should be quite evident—they do not 
mar the work, the range is greater 
than that of the interference micro- 
scopes, they are simpler to use and 
are less expensive. Their optical de- 
sign, however, permits the examina- 
tion of only a short length of the 
surface at any one time 

TI reason why these 
ilarly multiple-beam 
and the 45 


ere 1S 
is, parti 


interferometry 


no 
meth 


micro- 


scope, could not be used in conjunc- 
tion with other methods to evaluate 
total surface condition. For instance, 
the multiple-beam interferometer or 
the interference microscope could be 
reserved for inspection of finishes 
from 0 to 40 microinches, and the 45 
microscope could handle measure- 
ments in the range from 40 to 400 
microinches or even higher. This 
combination would afford high accu- 
racy where it is needed, as well as 
speed where accuracy is not as es- 
sential. The interference  instru- 
ments, most of which have provision 
for white light magnification with- 
out the interference bands, could 
also be used as the surface porosity 
and flaw inspection devices. They 
have the accuracy and repeatability 
needed for definite surface finish 
evaluation. 


Further investigation 


Why couldn’t some of the existing 
inspection instruments be combined 
to make a new and better instrument 
for measuring surface finish? The 
first combination we _ considered 
would combine the accuracy of the 
interference microscope with the 
clarity and readability of the optical 
comparator. The interference bands, 
instead of being viewed through the 
microscope, would be projected upon 
the comparator screen. Plastic over- 
lay charts with lines representing 
roughness limits would simply be 
placed over the interference pattern 
to determine or not the 
finish was acceptable. The charts 
would have to be keyed to the mag- 
nification of the instrument and to 
any tilting of the workpiece or com- 
parison mirror. If feasible, such an 
instrument should reduce observa- 
tional errors. One stumbling block 
in the development of such a device 
might be the intensity of monochro- 
matic light necessary for projection 
over the long distance involved 

Further consideration of the in 
terference microscope led to the idea 
of combining it with the compari- 
son In such an instru- 
ment interference patterns would be 
projected to a yn as 
shown in Fig. 9. One pattern would 
be that of a reference surface of ac- 
ceptable finish; the other, that of the 
checked. Direct com- 
the pattern 
whether or not the 
acceptable 
pattern is 


whether 


microscope. 


eyepiece, 


surface be 
parison 


would 


ing 
with 
show 


reference 


was 
which 


surface 


as to 


workpiece 
Confusion 


one of the surfaces back and forth 
and noting which of the patterns 
shifts 
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10. Interference patterns are easy to read... 


if you cau 


represented in la would yield a pattern like that ir 
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2a, 2b and 3a, 3b, artificially spreads out 


the dark band groupings and makes for easy, accurate measure 
ment. Dr Zehender’s technique is explained in the text 


Multiple-parameter measurements 


be explained by referring to Fig. 10, 
a schematic illustration of the prin- 
The first sketch, la, depicts a 
ection of a machined surface 


Roughness is but one characteristic 
of a surface. Many other factors in- 
fluence the quality of a finished sur- 
face—the form, slope or wavelength 
of the roughness profile curve, the 
ratio of bearing contact area to to- 
tal area, surface waviness, flaws, etc. 
Instruments that measure roughness 
plus these other surface finish par- 
ameters provide a multiple-param- 
eter description of the surface. They 
give not only a “magnitude” factor 
but a factor as well, and in 
this way permit a more thorough 
evaluation of surface quality. 


“form” 


Replica methods 


which must be 
inaccessible. It 


Many surfaces 
checked are nearly 
would be impossible to get a micro- 
scope into a bore or a casting core 
hole, and it is difficult to get at the 
lower surfaces of gear teeth. We 
can’t bring the instrument to the 
work surface, but we can bring the 
surface to the instrument—in the 
form of a wax or lacquer impression 


of the surface. These replicas are 
easy to make and, when done care- 
fully—as they must be—they exhibit 
the same topographical 
istics as the original surface, but in 
an inverted form. This technique is 
also quite useful in examining sur- 
faces of parts that are too large for 
staging on interference or 45 


character- 


micro- 
scopes. 

This replica technique has an ex- 
tremely useful application in inter- 
ference measurement. Perhaps the 
greatest limitation on the use of 
light interference for surface finish 
evaluation has been the very close 
grouping of the dark bands when the 
roughness height gets to be 80 mi- 
croinches or more. Such a pattern 
defies accurate interpretation. Re- 
cently, a German scientist, Dr Ze- 
hender, developed a simple tech- 
nique for artificially spreading 
these band groupings on rough sur- 
faces, without affecting the accuracy 
of measurement. 

The Zehender technique can best 
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ciple 
cross 
with monochromatic light falling 
upon it as it would in an interfer- 
ence microscope. As we can see, 
peak-to-valley height is six half- 
wave lengths. Sketch 1b, immediate- 
ly below, represents the interference 
pattern for this surface condition. 
The pattern is difficult to read be- 
the dark band groupings are 
together. Actually, the 
band deviation is six band widths, 
giving us a 6 x 10.6 x 10° or 63.6- 
microinch groove depth 

Dr Zehender found that he could 
spread these dark band groupings by 
using a transparent surface replica 
that had a refractive index higher 
than that of air. Sketch 2a shows a 
wax replica (refractive index of 1.5) 
contained in a hollow steel] chamber 
that has a clear glass top and a quartz 
mirror on the bottom. This chamber 
is staged on the microscope in the 


cause 


too close 
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a. direct interference 


11. Interference pattern photographs show the effect of 


the Zehender band-spreading technique. All four photos are of the 


same way as an ordinary metal spec- 
imen. When the thallium light passes 
into the wax, its wavelength is short- 
ened by a factor of 1.5 so that, for 
the peak-to-valley height as 
in the first sketch, we now have nine 
half-waves passing through the rep 
lica, but only six half-waves passing 
through the air. This, of 
changes the interference pattern. In 
sketch 2b, w in see that the band 
deviation three band 
widths » the 
same g! e dey icroinches, 
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obtained using a wax replica im- 
mersed in oil. 

At the same time that he measures 
surface roughness, the operator can 
also count the number of surface 
flaws. And, by combinations of im- 
mersion media, he could get sep- 
arate measurements for roughness 
and waviness. For very fine surfaces, 
the Zehender technique can be re- 

liquid with refractive 
that lengthen the wave- 
the light would amplify 
irregularities. (Mono- 
one of many 
however, 


versed A 
properties 
length of 
the 
brominaphthalene is 
such liquids. They must, 
be applied directly to the metal sur- 
face a replica.) 

A combination of the Zehender 
technique, a systematic parts inspec- 
tion program, and a simple specifica- 
tion seems to offer the best solution 
to the problems of measuring surface 
finish on nonferrous materials. 


surface 
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Profile graphing 
Several stylus instruments are de- 
simultaneous or 
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concurrent measurements of several 
recording the 
topography of the per- 
manent chart. The chart can then be 
evaluated for peak-to-valley rough- 
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b. replica pattern 


same scratch pattern. The central scratch is 120 microinches 


deep, beyond the range of the interference microscope. The direct 


Though basically similar to the 
Talysurf, the Proficorder goes a few 
steps beyond, providing magnified 
charts of waviness, roughness, and 
roughness superimposed upon wavi- 
ness. In this way we can distinguish 
the irregularities resulting from ma- 
chine or work deflections, vibration 
or heat treatment—which we call 
waviness—from the irregularities 
caused by the cutting tool—the 
roughness. 

The Leitz-Forster Surface Measur- 
ing Instrument differs from the pre- 
vious two devices in that the stylus, 
instead of tracing over the surface 
with a constant velocity, is caused 
to oscillate vertically at a rate of 50 
to 120 cycles per second. The result 
is a of very closely spaced 
punch marks on the surface. A per- 
manent chart is on film in a 
camera, the shutter speed of which 
is synchronized with the movement 
of the stylus. Positive prints can be 
kept for reference 


series 


made 


Ultrasonics and radar 


Ultrasonic inspection is being used 
today to check metallic materials for 
internal flaws such as cracks and in- 
clusions, and also to measure thick- 
ness of metal pieces where only one 
Could the prin- 
be applied to 
measurement? And 

about its close relative, radar? 
investigated both techniques and 

ated them in the chart 
> | 


on page 118 


side is accessible. 
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C iple ol 


surface-finish 


ultrasonics 


how 
We 
have eval 

In the case of ultrasonics, we have 
found that all the ultrasonic trans- 
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c. water-immersed replica 


interference pattern cannot be read; the replica pattern is some- 
what better. Immersing the replica in water spreads the bands 


missions tested to date have readily 
entered any metallic material, seri- 
ously complicating the job of inter- 
preting the returning signals. Fur- 
ther investigation of frequencies 
closer to the wave transmission speed 
of light may bring ultrasonic surface 
finish measurement within the realm 
of possibility. 

Radar is based on the same theory 
of wave propagation as ultrasonics. 
The main difference is that ultrason- 
ic waves usually transmitted 
through liquid or solid media, while 
radar transmission is usually through 
air. Also, the radar pickup employs 
an antenna rather than a crystal. 

Continuous-wave radar systems 
would seem applicable to surface-fin- 
ish measurement provided they could 
meet the following criteria: simul- 


are 


bands further 


taneous interpretation of a large 
number of targets; small target-to- 
antenna distance; low scanning 
speed; high transmission or modula- 
tion frequency; short wave length; 
and high pulse rate. Our investiga- 
tions showed that a multiple-target 
frequency-modulation system could 
meet such requirements. We have 
gone no deeper into this matter, but 
we have shown that radar inspection 
is not an impossibility. 
Multiple-parameter measurements 
provide the best evaluation of sur- 
face quality. Instruments and tech- 
niques within this classification, how- 
vary in their applicability. 
Stylus instruments, as we have seen, 


ever, 


are somewhat destructive when used 
on nonferrous materials. Both ultra- 
sonics and radar, while not impos- 


d. oil-immersed replica 


sufficiently to allow easy measurement; oil immersion spreads 


sible, require extensive research. 
Such work would be expensive, and 
the instrument, if one could be de- 
veloped, would be expensive and 
quite delicate. 

The Zehender replica technique, 
though not yet tested on a mass in- 
spection basis, appears to be the 
most suitable of the multiple-param- 
eter methods. One can measure 
roughness, waviness, lay, flaws and, 
at the time, retain a perma- 
nent visual record of all surfaces ex- 
amined. The method is inexpensive, 
and Further, it 
eliminates the confusion that results 
when heterogeneous surfaces are ex- 
amined—the homoge- 
neous and display only the machined 
surface characteristics and, if pres- 
ent, the surface porosity 


same 
accurate. 


simple, 


replicas are 


Surface-finish specifications 


Instruments for measuring surface 
topography are many and varied, as 


we have seen. Yet all are designed 
to measure a surface finish that is 
specified by the design engineer as 
acceptable for the particular piece. 
How does he define a finish so that 
other engineers, machinists, and in- 
spectors will know exactly what he 
wants? He uses standard specifica- 
tions 

Seven primary methods of defin- 
ing surface finish are in use today, 
and all are closely related as 
to the elements of surface topog- 
raphy with which they are con- 
cerned. During this study we have 


seven 


devised three other methods and 
these will also be discussed 

Specifications can be divided into 
comparison standards—those which 
are used to compare a theoretically 
perfect surface with the work sur- 
face; direct standards—those which 
define the various elements of sur- 
face topography by words and sym- 
bols; and graphic standards—those 
which define a surface condition in 
relation to a perfect surface through 
a formula er a graph. 


Comparison standards 


These are probably the most eco- 
nomical as well as the simplest sur- 
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face-finish specifications in 
use. Comparison standards consist of 
blocks that are 
used for visual comparison and sur- 
face specimen blocks that are used 
for instrument calibration. A third 
type of standard, of our own design, 
is the profile chart for use with a 
interference microscope- 
optical projector instrument 

The visual on blocks serve 
they serve as an In- 
and 
standard. 
As was explained earlier in this re- 
port, there are several drawbacks to 
use of these blocks as instru- 


common 


surface specimen 


combined 


compari 
a dual purpose- 
strument for evaluating finish 


they act as a comparison 


the 
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12. Roughness measurements vary... 
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standard 


When dillerent instrumen Calibl utr 


the of 
specification should point out which instrume 


surface roughness 


microinch finish would have lines 
0.012 in. apart. If the operator places 
the limit chart on the screen and 
then stages the part in the 
scope, he would see the interference 
pattern superimposed the 
of the chart and could easily deter- 
mine whether the total 
height was within limits 


micro- 
lines 


on 


roughness 


Graphical standards 
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surface 
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Though RMS average roughness 
was popular for many years in the 
United States, it has now been re- 
placed by the arithmetical average. 
The ASA specification states that 
roughness shall be in microinches 
arithmetical average. There 


blo« K=. 
nt is to be used for measurement 


v0 


their own standards, are used to measure 


When surface roughness is specified, the 


planimeter (an instrument that 
measures the area under a curve by 
tracing around the curve). Also, elec- 
trical instruments measuring AA 
roughness can use meters with linear 
scales. An RMS average current is 
difficult to measure of its 
short duration and its variable wave 
form. 

The Abbott and Firestone curve, 
Fig. 15, pl19, describes a surface in 
area, 


because 


terms of a percent of bearing 
showing the relation between a per- 
fectly flat bearing surface the 
test surface. The graph is plotted this 
way: Divide the surface profile trace 
into horizontal shown, 
then measure what percent of each 
line within the pro- 
file trace. Line 1, of course, is not 
cut by the profile (lines 1 and 7 
of the profile) 
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13. Production methods influence finish... 

Chart typical range of that 
production methods. However, small changes in the wheel speed of a surface grinder, 
for example, can cause quite a change in the finish the grinder can produce. Therefore, 
the values shown should not be hard and fast Chart is from 


ASA B46.1-1955 


surface finishes can be achieved by various 


shows 


considered limits 
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Root mean square overage = \/=—= 20: 








14. Arithmetical average roughness... 
RMS can be 


Calculations are 


from profile charts of the surface 


Direct 


and average roughness calculated 


simple but time consuming reading stylus instruments are 


preferred for mass inspection of ferrous parts 


the engineer. To be effective, such a_ ish, ASA B46.1-1955, has been thor- 
interpreted oughly covered at the beginning of 
this report. It is the 
ard throughout the United States, is 
However, 


standard must be easily 
by the machinist and leave no doubt 
surface needed. It 
must also be of such a nature that well defined and accurate 
the resultant surface can be inspect- we feel that there 
ed and evaluated with existing in- vantag2s to the practical use of this 
spection equipment. system. First, a good deal of confu 

The ASA Standard for surface fin- sion can result from misinterpreta- 


common stand- 


as to the exact 


are two disad- 
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tion of the numbers surrounding the 
symbol. In some cases the roughness- 
width rating has been mistaken for 
the roughness-height rating, etc. Nor 
is there any place in the symbol for 
indicating the maximum permissible 
number of flaws; this number must 
be noted elsewhere on the engineer- 
ing drawing. 

The second disadvantage grows out 
of the first. Because of the complex- 
ity of the complete symbol, the trend 
has been to omit all figures except 
the roughness-height rating—leaving 
the machinist te guess exactly what 
the engineer had in mind. Should 
the surface be turned, ground, or 
honed? A good specification would 
leave no room for doubt. 

Machining methods can be grouped 
according to the surface finishes they 
can produce (Fig. 13). Such corre- 
lations usually cover a roughness 
range of 0.5 to 1000 microinches. If 
a part that required a sur- 
we 


we had 
face finish of three microinches, 
would find that it falls into a micro- 
inch finish range that specifies lap- 
ing, polishing, or Superfinishing as 
the machining process. Other ma- 

such as grinding, 


chining methods 
‘tc, fall into other 


drilling, turning, ¢ 
roughness classes. 
used 
Corp 


system, 
Steel 


A somewhat similar 
by Carnegie-Illinois 


text continued on page 120 





INSTRUMENT EVALUATION CHART 
1p 2P 3p 4P 5P 6s 7s 6s 9s 10S 1s 128 «64138 
Use of Human Repeat- Sensi- Accuracy Copab. Pract. Ease Mainte- Rugged- Comb. Port- Cost 


INSTRUMENT Nonferrous Error ability tivity & Cop. of of nance ness w/other ability 
Materials Factor of Methed Method Oper. 


Askania Large Interfer 2 3 
Sealol Planoscope—TypeZ 2 
H&W Surf Fin Microscope 2 
H&W Scratch Microscope 2 
T&H Talysurf, Model 3 3 
Bal Surface Comparator 2 
Coventry Interferometer 2 
H&W Micro-interferometer 1 
Leitz-Forster Stylus Inst 2 
Zeiss Intf Surface Tester 3 
Proficorder 3 
Zeiss Interference Micr 1 
Leitz Roughness Tester 4 
Profilometer 4 
Unitron Microscope 1 
Ballistics Microscope 2 
Ultrasonics* 1 
Photoelectric Cells 1 
60° (Blade-Edge) Micr 2 
2 
2 
1 
2 
1 
1 
] 
1 
1 
1 
1 
1 
2 
3 
3 
1 
1 
2 
2 
2 
1 
1 
1 
1 
3 


4 


45° Microscope 

Air Gaging 

Interference Comparator* 
Mult-Beam Interference 
Pulse Radar* 

MTI Radar* 

Simple Doppler Radar* 
Range Doppler Radar* 
FM Range-Measuring Radar* 
Mult-Target FM Radar* 
FM Doppler Radar* 

AM Doppler Radar* 
Superimposed Interference* 
Sight IIlum Comparison 
Photocell Illum Compar 
Zehender Replica Method 
TiO.-Coated Flats 

Strang Flatness Tester 
Sight Comparison 
Bearing Pendulum 
Surface Replica Analyzer 
Hilger Interferoscope 
KTA Intf Microscope 
Faxfilm 

Model 100 Talysurf 


RATINGS: Excellent 1 ; 
Good 2 ° *Not in use 


—“m~—~N "NNN HK$ WH WNWNHNNNNNWNNNNN WH WH ND WH WWH WO | WN WH W 
—~—™NNNN WBWNHN BS WkWWWWHWWWW HK WWW ND WNHNNWNHNDND OK ND — WNHN ND WN 
aaa dana acca iiadiis 
N~WWN WH WH HK$ NNER WWNHNNNWWWNHNNNNWNNNNWWNHN WOW HKD | NA 


Mm“WNNN WENN "NEB WNHNNNNNNN | HK WNHNHD WAR ARAN WNH HK NDWHNN WH WH DH DH 
—~—~WEANN TK EE NHN WW WWWNHWNH WAR ANN N WH WH | Wh KH NWN KN KH SH DD 


SRSA S HSH SC COMORES KE KEHOE NN MABE NEO aN He ee 
NeB~—~WWRRWHWH NAN WER H$ WWWWWH HB WNNHNWWAWNHK KH NNN HK HB AN WH WO = 
N—"WON "NWN WHNWN RW RR WWWNNDWNWNHNHD WW HK WN HK WWNN— WAN — 
—“~—N——"NKNNHKNOCHKRR ENR RR WNHNNWNNRANN HH ND HH WWW HH HN WW 
—=~— Ws “NWN HK NN EANNNN WON WH KEK NNNWNWNNWNND WOW & “WO — WO — a 


NB WW NEB WWNHNE WNHANNNNNNN HK NNNNNAWNN WE WOW ND WANN A 


Instrumentation criteria... rials include cuprous and cupric alloys, 
\ i techniques discussed in this magnesium, and carbon structures. ) 
2P—Human error factor—Does the instrun 


hur error in its operation? 
3P—Repeatability—Can the instrument give consistent 
; y +} 


ry points are listed in order of importance; se readings 1e 
lary points have 1 i mportance i1P—Sensitivity of instrument—Can the instrument 
1P—Use on nonferrous materials—Can the instrument measure smal] changes in surface structure? 


irface finishes on the selected nonferrous 5P—Accuracy—Can the instrument accurately define 


ia 


: 9 
same test piece 


ils without impairing the surface? (The mate- the surface condition according to the standard used? 
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6S—Capability and capacity of method—Can the in- 
strument evaluate finishes on parts of various size, 
shape and material? 

7S—Practicability of method—How sound is the prin- 
ciple of operation, as applied to measuring surface 
finish? 

8S—Ease of operation—Can the instrument be easily 
read and operated? 

9S—Maintenance—How expensive is upkeep on the 
instrument? 


10S—Ruggedness—How well does the instrument re- 
sist external disturbances such as vibration, noise, 
shock, handling, etc? 

11S—Combination with other methods—Can the in- 
strument be combined or used in conjunction with 
other instruments? 

12S—Portability—Can the instrument be transported 
from place to place without disturbing the relation- 
ship of its parts? 

13S—Cost—How much does the instrument cost? 


STANDARDS EVALUATION CHART 


1 2P 3? 
Nonferrous ability 


Materials 


& Cop. 
of Method 


GE Std Specimen 
Surfagage Std Spec. 
T&H Std Specimen 
Tol. Range vs Mach. Meth. 
Arithmetic Average 

RMS Average 
Interference Photos 
Profile Charts* 

Int. Total Height Std 
Carnegie Steel Std 

Abbott & Firestone Curve 
ASA Standard B46.1 
RATINGS: Excellent — 1; 


NN—"—"—" NON N & & & 
NN" NO WNHNHND — NN W WwW 


Ww 


Good — 2; Fair —3; Poor - 

Specification criteria... 

Specifications for surface finish were measured against 

the criteria listed here. The letter “P” designates a 

primary point of consideration; the letter “S”, a sec- 

ondary point. Primary points are listed in order of 

importance; secondary points have no order of im- 

portance. 

1P—Use on nonferrous materials—Can the standard be 
applied to specify surface finish on the selected non- 
ferrous materials? 

2P—Repeatability—Can the standard guarantee an 
equal quality of surface on all of the selected non- 
ferrous materials? 

3P—Capability and capacity of method—Can the stand- 
ard encompass more materials and parts without 
basically changing it? 

4P—Induced error—How accurate is the standard? 


aP 
Use on Repeat- Capab. Induced Comb. 


10S 11S 128 
Human Mainte- Cost 
Error nance 
Factor 


9S 
Size 


8s 
Pract. 
of 
Method 


6s 7s 
Sim- Flexi- 
plicity _ bility 


SP 


with 
Inst. 


Error 


La) 


~“~NO—N— WH dB — WOW 
N—WNN—NN — a -® A 
NN — NN WHR WH ND PD 
~NN— WANN — ND W W 
aN ND — — WW wy aD WW 
—“NO—]|—$ WN | HSH eH DS = 
—“N—N WOW HS We — 


Om—— bk BW NN W 
2a WNN | WWH SH — = 


i) 


*Not in use 


5P—Combination with instrumentation—Can the stand- 
ard be applied and used with the various instruments 
available? 

6S—Simplicity—Is the standard easy to use? 

7S—Flexibility—Can parts of the standard be inter- 
changed to satisfy a proper specification? 

8S—Practicability of method—How sound is the prin- 
ciple upon which the standard is based? 

9S—Size—Is the standard, along with its related in- 
structions, physically bulky? 

10S—Human error factor—Can the standard be misun- 
derstood in application or in interpretation? 

11S—Maintenance—How expensive is upkeep of the 
standard and related items? 

12S—Cost—What is the cost involved in putting the 
standard into universal use? 








Surface profile 


15. Abbott & Firestone curve... 


describes a surface in terms of a percent of bearing area. A 


perfectly flat surface would represent a 100% bearing area, and 
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Woviness Bands 


Band height (in.) 

Up to 0.00000! 
0.000001! - G000003 
0.000003/- 0.0000! 
0.0000! | -Q00003 
0.00003! - 0000! 
0.0001! -00003 
0.0003! - O00! 
G00! | 0.003 
0003! 0.0! 
OOl! 0.03 
003! “0.1 
O11 Q3 
0.3! 1.0 


Roughness height 
O02 micromches 





2EZzrxecroanmooons 














EEE . 7 - 
16. Integrated total 
is pro ed in thi report is 
ASA standard 


tandard than the current 


Steel) for many 
years, a letter symbol to 
each finish Letters ranged 
from A to K to designate finishes 
ranging four-microinch Su- 
perfinish to clean-up with a 
roughness of 2000 microinches. An 
“A” finish, for instance, is classified 
superfinish; has a maximum av- 
of four microinches 
peak-to-valley 


States 
signed a 


(United 
class 


from a 
cuts 


as a 
erage roughness 
and a maximum 
roughness of 15 microinches; must 
have a mirror-like surface without 
tool or file marks; and can be pro- 
duced by Microhoning, 
lapping, burnishing or buffing. 

Specifications such as these sim- 
plify the symbolism needed on a 
drawing, but set rather tight limita- 
tions on machining methods and per- 
mit no leeway on roughness. Nor is 
there any provision for waviness or 
lay indications. 

Interference photographs, made 
with the camera attachment provid- 
ed with most modern interference 
microscopes, could be cataloged and 
filed to provide a permanent record 


grinding, 


Fewer 


height standard... 


1 simpler and more meaningful 


terms are in 


of every type of surface used in a 
particular shop. Each time a part is 
to be inspected, the inspector could 
simply check its interference pat- 
tern against the master photograph 
for that particular finish. The filing 
problem, when one considers the 
possible combinations of roughness, 
waviness, lay, and the number of 
flaws for the many possible surfaces, 
is an obvious drawback. 

The integrated total height meth- 
od of surface-finish specification, de- 
vised during this investigation, com- 
bines what we consider the best 
features of the standards already 
discussed. The symbols are shown 
in Fig. 16, and are essentially the 
same as those in the ASA standard. 
All the significant mumbers are 
grouped along the horizontal exten- 
sion line. From left to right on that 
line have: 

Lay (i)—the direction of the pre- 
dominant surface pattern. The sym- 
the same as in 


we 


bols used here are 


ASA B46.1- 
Total roughness height (102)—lim- 


1955 


volved, yet this standard provides place in the symbol for the 


number of flaws permitted 


iting height, from peak to valley, of 
the roughness pattern of the surface 
taken at a minimum of five different 
areas on the surface. 

Waviness height (N) — limiting 
band for those variations of the sur- 
face that exceed the maximum 
roughness in total height and show 
a definite repetitive pitch. 

Flaws per unit area (3)—number 
of flaws permitted in any one square 
inch of surface. Flaws are to include 
scratches, scars, pits, inclusions and 
checks. 

This integrated total height speci- 
fication is easily understood. If all 
four parts of the specification are 
used on the drawing, as they should 
be, the machinist will have a clear 
picture of the surface. This stand- 
ard can be used with any surface fin- 
ish measurement instrument on the 
market today. If an average evalua- 
tion is required, the total roughness 
height and waviness specifications 
can simply be changed to average 
surface roughness and waviness cut- 
off values 








REPRINTS ARE AVAILABLE 


of this and all other 


American Machinist 
special reports 


ist, 330 Hh 


De pt. 


Order from Reader Service Dept, American Machin- 
42nd St, New York 36, N. Y. Single copies 
of this report are Rae: prices are reduced for quanti- 
ties over 100. Other reports are priced at 35¢ if 16 
pages, 30¢ if 12 pages, and 25¢ if 8 pages. 
current reprints is available from the Reader Service 


{ list of 
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As« for completely new cutter catalogue No. 259 


T-J 


ra" 


American Machinist Avgust 


For precision milling to close 
tolerances, so vital in today’s high-speed, 
high-production manufacturing, 

T-J now offers a new, improved line of 
milling cutters. The new cutter 
line features a high helix angle, 
double back-off, and a right-hand spiral 
to produce more and smoother 
cuts between grinds, and 


a free-cutting, stronger tool. 


Specially designed and precision- 


manufactured for die sinking and 


production milling, the new line is 
‘s ‘ re 


signed to include flats on the shanks 


tvpe drivers on all of 

» rnillimnge cutters. 
for complete informa- 
roikin 


Johnson Company, 


ma, Nlich 
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Work piece is 








ela e)] *l-1e Moh mm elelel-tamelauil: 








which move piece to quenching die 


. where controlled flexing relieves strains before quenching. 


New Gleason machine quenches gears 


3 times faster with minimum distortion 


fully method 
incorporated into the new Gleason 


No. LET Quenching Machine makes it 


possible to queneh rears and other 


The unique, automate 


parts faster th in ever before without 
significant distortion 
The 


every 30 


machine «iseharges a piece 


seconds: accommodates L7 


pieces IN process it one time 


Automatic handling. (nce a part ts 
deposited at the front of the machine, 


the No. LI? Post lions itiona quem h- 


Gleason No. 117 Quenching Machine 


ing die and then clamps, flexes, and 
quenches it. [Initial quenching takes 
only about ten seconds 

When the part cools past the erit- 
ical hardening temperature, it is re- 
leased from the dies. Stall immersed in 
oil, the part then cools completely as 
it travels on a conveyor to the unload 
chute. As soon as partis released from 
to receive 


dies, the machine is ready 


another work prec e 


Flexing before quenching. bach hot 
part is flexed between the dies to re- 
lieve internal stresses. Rate and num- 
ber ol easily Il - 
draulic pressure produces positive dia- 


flexes are preset. 


phragming action 


Pulsing. All pressure on the work is 
pulsed momentarily throughout the 


die-quench. This permits work to con- 
tract without strain. During the die- 
quench, oil flows uniformly over and 
around the part. 


Faster production. You can speed up 
production materially with the Glea- 
son No. LL7 Quenching Machine. It 
handles ring gears and cylindrical 
parts up to LO!,” in diameter and 8” 
high. You can connect it with any 
conventional furnace so that parts 
are automatically fed to the quenching 
press Push-button controls and timers 
are adjustable and easy to set. Dies 
can be changed quickly and easily. 

Gleason engineers are ready to help 
you step up productivity with this 
new machine. For complete details, 
write for bulletin. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y. 
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American 
Machinist 


O : 
Standard Chucking Reamers 
Straight-Shank, Straight-Flute, High-Speed Steel 


Source: American Standard ASA B 5.14-1959. “Reamers.” published by the American Society of Mechanical Engineers 





Size 
Wire Dec. Dec. or Dec. 
Gage Equiv. A Equiv. A B Letter Equiv. A 





Wire-Gage Sizes Fractional Sizes Letter Sizes 


0.0469 
0.0625 
0.0781 
0.0938 
0.1094 
0.1250 
0.1406 
0.1562 
0.1719 
0.1875 
0.2031 
0.2188 
0.2344 
0.2500 
0.2656 
0.2812 
0.2969 
0.3125 
0.3281 
0.3438 
0.3594 
0.3750 
0.3906 
0.4062 
0.4219 
0.4375 
0.4531 
0.4688 
0.4844 
0.5000 
0.5312 
0.5625 
0.5938 
0.6250 
0.6562 
0.6875 
0.7188 
0.7500 
0.7812 
0.8125 
0.8438 
0.8750 
0.9062 
0.9375 
0.9688 
1.0000 

0625 

1250 

1875 

2500 

3125 

3750 

4375 

5000 


0.2340 
0.2380 
0.2420 
0.2460 
0.2500 
0.2570 
0.2610 
0.2660 
0.2720 
0.2770 
0.2810 
0.2900 
0.2950 
0.3020 
0.3160 
0.3230 
0.3320 
0.3390 
0.3480 
0.3580 
0.3680 
0.3770 
0.3860 
0.3970 
0.4040 
0.4130 


0.0400 
0.0410 
0.0420 
0.0430 
0.0465 
0.0520 
0.0550 
0.0595 
0.0635 
0.0670 
0.0700 
0.0730 
0.0760 
0.0785 
0.0810 
0.0820 
0.0860 
0.0890 
0.0935 
0.0960 
0.0980 
0.0995 
0.1015 
1040 
1065 
1100 
1110 
1130 
1160 
1200 
1285 
1360 
1405 
1440 
1470 
1495 
1520 
1540 
1570 
1590 
1610 
1660 
1695 
1730 
1770 
1800 
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whatever the 
machine tool 
application... 
you can depend on 
CUNO 

engineered filtration 








CUNO Filters are vital to the efficient operation of 
machine tool lubrication, hydraulic, and coolant sys- 
tems. By removing damaging particles, they help 
reduce maintenance and replacement costs by pro- 
tecting bearings, gears, valves, pumps, controls, etc. 

. help improve the quality of the product being 
manufactured 

Depending upon the specific application, CUNO 
offers you three basic filter types ... CUNO Positive 
Self-Cleaning Edge-Type, CUNO Automatic 
Self-Cleaning Wire Wound Type, CUNO Disposable 
Depth Cartridge Filter... available in a variety of 
housings to meet any flow requirement. 

Whenever you have a filtration problem— involving 
either a built-in application or a centralized system— 
write us. Our engineers will welcome the opportunity 
to demonstrate how you can depend on CUNO. 











OT ade 


(/Liisdda 


Le 





THE CUNO ENGINEERING CORP., Dept. 10, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 


n Canada: Peacock Bros., Ltd., P. O. Box 1040, Montreal 3, P.Q 
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American REFERENCE 
Machinist -tele) at. | 4a 


Machining Titanium—| 


Based on a survey of current machining practices in large and 
small shops throughout the country 


Drilling Data 


Type of Operation Tool Material 


By Bennet V Whiteson., 


General drilling T-4 or T-5 HSS 
metallurgical engineer : 


Deep holes, low production T-5 HSS 
Titanium Metals Corp of America, New f 

Deep holes, high production C-1 or C-2 carbide 
Sheet, power drilling T.4, T-5, or M-10, HSS 


Sheet, hand drilling M-10, T-4 or T-5 HSS 


Drilling 

Careful attention to chip i in drilling Tool Geometry 
titanium provides an a rate indicatl f drill . 
titanium provides an accurate indication of dri con Gperation feo! Angie Cobia 
lition. Uniform, smooth chips are produced by 

harp drill. When chips become shirred or feathered, @anceet Point angle, 
the drill ha dulled When ( nips become discolored and Less than ‘4 dia 140 Single lip 
ind irregular, the tool has failed. If the hole is to Deep Hole ‘4 to 4 dia 90 or double Gun drill 
Drilling angle 


: : Helix angle 28-35 
chips may mean the work has been ruined Relief angle 9-10 


Cobalt (T-4 or T-5) or molybdenum (M-10) high Cutting angle 0 
peed steel drills are suitable for most drilling op Body clearance Yes 


be tapped subsequently, generation of discolored 


€ ms, whil arbide drills ar useful for deep 
rati g vhile ca de aril ire usef oO I Sheet, Point angle 

hole drilling on production runs Pauses Less than % dia 
Stub-type, screw-machine drills or short drills Drilling 4 to 2 dia 

having the shortest possible length of flute should Helix angle Not 

Relief angle Recommended 


be used. Otherwise, use drill jigs 
pi ; ° J'6 Cutting angle 


Flutes should be large enough to prevent chip Body clearance 
clogging the drill, and dril should be long 
. Sheet, Point angle 
Hand Less than ‘4 dia 150 
Point te — aa . ae Drilling “4 to 2 dia.“* 135 

oint angie depend ipon the hole diamete! na Helix angle 15 Not 


ved (dee p holes heet drilling, Relief angle 12-15 Recommended 


enough to provide unrestricted chip flow through the 


to smaller-diam« Cutting angle 0 
irp point 90 Body clearance No 


ete! hole where 1) Freehand drilling not recommended over 5 16 dia 


nployed to feed the dri 

drills are recommended 

. on Machine Setting Titanium Grades 
aru 1o! argel ze nou Che 
urface on the double-point drill Commercially All Alloy Grades 
p and distri st t x load 
p and distribute ne cutting load Pure Annealed Heat-Treated 

f the cutting lip, provides ap 
greater drill life over single-point General and Deep-Hole Drilling With High-Speed Steel 


Grinding a spiral point on a drill pro Speed, sfpm 40-60 20-50 5-40 
‘ irked superiority, for most ti Feed, ipr 
hise} i 7 less than '* dia 0.0015 0.0015 0.0015 
i Cage ; ‘e to '4 dia 0.002-0.005 0.002-0.005 0.002-0.005 

For deep mi ( n ri I niorini a «to ‘a dia 0.005-0.009 0.005-0.009 0.005-0.009 
ils are the r 


iniun di ng <« rations over the conventiona 


Drilling Deep Holes With Carbide Drills 


Tappi 
PP!ng Speed, sfpm 200 100-170 
Tapping robably the m¢ ritics nachinin Feed, ipr 0.0005 0.0005 
operation on J 


harp, clean ti if oper desig Do not Sheet Drilling With High-Speed Steel 


tapping if the drilled hole indicates any sign of burn Speed, sfpm 15-40 20-30 10-25 
, ri ghne Feed, ipr 0.002-0.005(a) 0.002-0.005/a) 0.002-0.005(a 


or roug 


Spiral-point, interrt flu aps employed 


¢ 


: : 2 a) Hand drilling titanium requires approximately twice the axial 
ow speeds yield the best results. Because of hig} 


force for drilling aluminum 
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ater 


see 
mm eeree 


-_— 
| ) nth» genial ow . 
‘ J j Ji j la 
d if : 


PONT hee tee 


COLD HEADING... every bolt a check 


on Aristoloy uniform quality 


or by the n on profitable cold heading requires 
e and chemistry. Steel that can be formed to close 


and better surface finish steel of good harden 


BTCA fo complete intormatio 


nm abou 
Y -aded, call the Copperweld representative in y r nearest large 


r NEW PRODUCTS and FACILITIES CATALOG 


COPPERWELD STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4009 Mahoning Ave, Warren, Ohio EXPORT: Copperweld Stee! International Co., 225 Broadway, New York 7, N.Y 
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Machining Tit 


muctl i ge 
are recommended 
ield a 300% 


inc! 


iu 


hread 


thy } + + 
tnreada contacts 


Some improvement 


arge chamfer in the 


grinding a 
tap, to red ing between 
For thre 
should be et 
Paste 
ilts, and sulf h 

they 


ty pe utting compounds 


} 


i be 


shoul 


Accordingly 


ful taps have in 


tap 


a chip-driving 


lorinated oils a! 


American 
\Y, F=Fodalislicns 


anium—lIl 


Reaming 


obt 


iit to — +} 

Fe 

possit i€ 

in tap ilte 
Broaching 

Successful 

peeds and | 

A ral 


terrupted thread 


Eccentri 


has been su 
obtained thr 
ing edge roaching 
and work 

l-pol ily 


honed 
ed 
oad is 0.002 to 0.005 in. per tooth 


\ ent re ‘yy 1O 
e exceiiel Cutting 


Spe 
re also acceptable 


freqjient)] *} » 7 } 
requently fitered Sulfurize¢ 


Tapping Data 


Tool Material: T-1 high-speed steel 
Tool Angles 


Spiral point angle 
Spiral angle 
Relief angle 
6-10 
3 
5 threa 


Cutting rake 

Heel rake 

Chamfer 

No. of flutes 
4-20 and less 
Over '«-20 


2 flutes 
3 flutes 


Machine Setting 
Commercially 
Pure Ann 


Speed, sfpm 


Lubricants 
30% SAE 20 oil 


2) Sulfurized-chlorinated oil 


1) Lithopone paste 


American Machinist ° 


10-30 


Type of Cutting 


Normal operations 


High speed production ¢ 


Tool Geometry 
Tool Angle 

as 
Clearance angle 


Relief angle 


Margin or land 


Titanium Grades 


Machine Setting 
All Alloy Grades 


ealed Heat-Treated 
Speed, sfpm 
Feed, ipr 


Depth of cut, in 


5-20 


Coolant 
+ 70% lithopone 
With power 


August 10, 1959 


than 0.010-in 
while thir 
eds shoul 


diameter of the 


tita 
llet ahead of 


and 


i-chlorinated oi 


REFERENCE 
i- Tele) a). | i as 


longe! 
great 
ne! 
d be 


} 
oO 


arily on slow 


irance angies 
in 
should full 
so that the chip can 
These 


< 4 t 
nployed successfully 
broach 

ige, 
clog the « itting edges 
direction of chip flow 
3 fpm and chip 


have a 


The 


e cutting « 


niu 
th 
not 
in the 

approximately 


the best cutting fluid 


Reaming Data 


Tool Material 
T-1 or T-5 HSS 


3 or C-4 carbides 


Tool Material 

HSS 

10-15 

5-10 
0.010-0.015 


Carbide 
10-15 
5-10 
0.010-0.015 


Tool Material 

HSS 

20-30 
0.005-0.008 


Carbide 
100-200 
0.005-0.008 

Up to 9.030\a 
Sulfurized-chlo 


vated oils 


feed equipment 





Treat 'em rough, 


These Wood Valves can take it. 








Write 


Ro] RR. DBD. WOOD COMPAWN VY 
wu), 
‘/ PUB : ER 8B DING NNSYLVANIA 


© PHILADELPHIA ‘s per 
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Talking Shop... 


comes outside ideas for almost any Turn Backward 
field, whether they originate with 
companies or individuals. Navan 
Products is at International Airport 
Los Angeles 45 





THE “TWIN EFFECT” of Einstein's 
theory has come in for new talk since 
the NASA has put Hughes Aircraft 
to work building an atomic clock (24 
billion ticks per second) to put the 
theory to the test. The theory says 
ALUMINUM STAMPINGS are being that as you travel faster everything 
made in Poland with a stee! punch moves slower and at the speed of 
are far too many forms to fill out and and a tin die. The die is made from light time stands still. There are a 
‘The sick 0.234-in. rolled tin (92.46% zinc. number of limericks on the theory 


. 
Red Tape Tin Dies 
IZVESTIA COMPLAINS that Russian 
bookkeeping is having a disastrous 


effect on industrial production. There 


they are far 0 complex . : 
icate holds out real ca 3.5° copper, 4° aluminum, and and one of the cleaner ones goes 
bookkeepers because the 0.04% manganese) supported on a There was a young lady named 
; rubber cushion. The steel punch is Bright, 
also surrounded by a rubber cushion Who could travel much faster than 
Developed at the Polish Aviation In light 
leave stitute, according to Glos Pracy, a She rode out to the stars, 
Cetentan 1 ™ ae Geutenl Warsaw publication, the tin die lasts Paid a visit to Mar 
Statistical Administration. Izvestig f° 5000 punches from 2-mm alumi And came home the previous 
abolishing "Um alloy and for 2000 punches from 
these 1.2-mm steel strip 


leave certif 
lamities for 
calculations are so complex. No less 
laborious is the operation of deduct 


ing taxes from employees going on 


superfiuc 
rganizatior k to retain then 


Sounds ju 


Cafeteria Talk 
A HAMBURGER by\ 
nore expensiv¢ 


$5000 Top E Vi als 
FOR OUR PERIODIC progrt report on 


uggestion plan \ elect the news 
that General Motors has raised the by BESS RITTER 
top amount available to $5000. The 
origina’ top award was $750, raised If Queen Elizabeth hadn’t condemned the Earl of Essex to 
1951. Of half a million death for the crime of treason, it is possible that today’s hoist 
adopted, 1500 have been ing apparatus, which we call a “derrick” would have an en 
| the first three tirely different name. It originally belonged to a man named 
more than a Derrick. who happened to be the executioner appointed for 
uid out in sug the job 
Ordinarily, he would have hung Essex on the gallows, as was 
"Space" Car the current custom, but it was decided that the Earl's head be 
STARTING WITH satellite research in chopped off instead, because his station in life was far too high 
| I cal propulsion, De Soto for his body to be permitted to dance lifelessly in mid air. Con- 
model of a car pow- sequently, the job was done with an axe, much to the subse- 
al generator. The quent suffering of both the Earl and Mr. Derrick. 


The Ear! suffered because it took three painfully bloody blows 
to completely sever the body from the head. Derrick suffered 
Outside Ideas because the victim was a highly popular character, and the 
A Goop OUTLET for an idea that can anger of the onlookers was so great that Derrick was saved 
be used within the company is pro from a painful death himself only because the soldiers of the 
vided by suggestion plans. But what Queen promptly interceded 
about the really good idea that can 
1 ewhere else? Based This executioner lived on to perform many, many more execu- 
t takes more tions at the famous Tyburn prison, but his unpopularity never 
i than to have it,” waned. Instead, it grew so strong that his instrument of death 
Aviation has es actually came to be known as a “derrick” as well, and perhaps 
é lary to investigate if he had employed the axe for all his work, we'd be calling this 
original ideas. Navan Prod tool by the name of “derrick” now. However, since he usually 
w handling more than 200 hanged clients, “derrick” and “gallows” became synonymous 
license agreements and is now test- terms, and later on when a hoisting apparatus was invented 
a dozen or more new products which resembled the “derrick” this machinery also became 
one organization that wel known by this name. 
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Practical Ideas... 








Work-holding Fixture Simplifies Silver Soldering 


pe gt 


PI Poy 


( 


Transformer / 


Phe 


: ids 
Wur engl ng ( s sily 


ble 
oppel \ 
0.020 


flexi bra veen twe 


Phe 


' 
tl 


liameter of the 
thre 
tated 


within 


ire 
identical to 
ons further 

hould be kept 
braid sections 


the b 


nately 
The 


the 


spec ficat 


joint area 


ends of the 


all strands of raid secure, and < 


diameter Oxidation was 
nual finishing, other 
r a degreasing bat! xX 


Similar problen 


the wire 


mum, and ni 


to remove fl 


but their satisfactory solution may be. 


How to Use A Three-Jaw Chuck 


To 


universal chuck, or 


discuss the use of a scroll-type 
ore specifically, 
tightening it, may 


topic. But 


the method of 


m ypothetical 
ht and a wrong way of 
to what 
uck is designed to accom- 
portant to follow 
procedure to protect the 
f the huck 


oc IKe a 
there 
chucking a 
ch 
It 

right 


is a rig 


piece achieve 
such a 
plish 


the 


also in 


weuracy 0 
Each of 
spindles, located on the periphery of 
the chuck, distinct effect 
on the chuck’s accuracy. The reason 
th apparent independent action 


the three jaw-operating 


has its own 


130 


older 
ections of No 
bri 
wire diameter 
that 


Joints had to be sound, with 
‘ould not 
to be kept at a min lr 
was all 
are frequently encountered in t 
tield of research and development. They are not unusual, 


solution had to be found to satisfactorily produce 
ake a vital missile compo 


ist a 
these assemblies in order to n 
nent function reliably 

My 


issemblies helped me in 


niature 
pment 
mploy 
the 

am 


soldering m1 
equl 
After having decided on e 
incandescent-carbon method, I fashioned 
in the A low voltage-high 
transformer and carbon electrodes made it pos 
ble to melt in seconds. The 
lectrodes were salvaged from flashlight batteries and 
eed electrolyte by heating them with a torch 
The soldering alloy, Easy-Flo No. 45 filed to produce 
ranules, provided the necessary bonding strength at a 
nelting point between 1125-1145° F. Wires and braid 
they would butt squarely against each 


previous experience n Slivel 


selecting the tools, 
ind method required 


ng 


the 


xture shown ketch 
perage 
older alloy carbon 


the 


fron 


vere prepared s 
ased to elin 


The 


and a quantity 


ther ynt 


inate cx 


ination 
to 
ler 


atl 


and degre an 


ild 
ncy 


ther 
mixed 
of the 
clean piece of pape! 
is carried out in the 
s positioned in the fixture 
hown in ectrodes firmly against both 
ides of the wire to prevent arching. Flux is sparingly, 
applied to the end of the braid and while still wet, it 
s dipped into the solder granules to pick up a small 
amount. There is in getting 
than not enough 
The prepared end of the braid is then placed in the 
fixture, butting against the wire, and secured with a 
pring clip. During the heating cycle when current is 
ipplied by a foot switch, the fixture is shifted to a verti 
al position with the braid uppermost. In this way, the 
creeping into the braid beyond 


affect flux w 


of thin 


anules 


soldering as a 


wo 


pas 


Oy gl was placed on a 
The soldering operation 


A 


follow 
ng order copper wir 


ketch 


much 


too 


more danger 
body 


gold-plated 
24 gage 
uid was approx 
older is prevented from 
annealing in the allowed limit 
0.060 in the Joint completed, the clips holding the wire and braid 
ire removed and the knob on the spring-loaded carbon 
ollet is pulled back and given a quarter turn clockwise 
rotated counter clockwise to al- 
contact th the wire, pressure on 
an adjusting screw. Clean elec- 
both 


at 


exceed 
1 loading, the knob is 
the 
which is controlled by 


than hot electrode 


owed 


water low Ww 


he iddes are necessary for positive contact against 


ides of the 


~ 
Samuel 


wire 


J Yash Angeles, Calif 


In our particular 


s that experimentation. The 


can do this is to place 


there is, necessarily, some 
between the mating sur- 
of the scroll and the body of a round bar (preferably ground) in 
where it is mounted uck as a reference With 
When a wrench is applied to on n indicator contacting the bar, light 
tighten the Jaws using the wrench 
n different positions as yi would 
iependent 


clearance 
faces 
the chuck the ch piece 
one these spindles, the scrollis forced ls 
the amount of that clear 
Should the wrench be 
ther of the two remain 


rit 
the scroll 


off center 


ance tightening ar 
m an 
will move ‘ bserving the licator dur 
lifferent position according to the n tightening at the 
torque applied. It is in this process ions, you'll quickly dis 
that the proper use of the chuck lies that results in maximum con 

Because each chuck has it entrici Mark this sequence on the 
characteristics, due to manufacture, chuck so that it can be duplicated in 
wear, and reaction to load, the sim future setups 


plest to learn how to handle a Kenneth Heyer, Inglewood 


pindles 


tnree 


posi 


ver the se 


quence 


s own ty 


way Calif 
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Practical Ideas... 





Drillpress Efficiency Increased with Micrometer Depth Stop 


pitch made it simple to calibrate the attachment in in 
a total of 0.100 in. per revolutien 
The attachment is easy to make. It incorporates one 
he stop nuts over which a knurled and calibrated 
s pressed. The diameter of the counterbore 


rements of 0.001 in 


iving the nut is small enough to allow the knur! 
the nut to score it for positive anchorage. A set 
rew is also provided for locking the two members 
gether. Note that the counterbore covers only the 
irled section and one of the two relieved ends of the 
which, incidentally, bottoms in the counterbore 
re f on the other end protrudes and is the actual 





‘ 


-" ‘ 
i conta 


teaming or boring the thimble to but a few thou 

ands clearance over the major diameter of the post, 

nates side lash inherent in the fast-running threads 

ig ised on stop posts. Calibrations are produced in a 

As we have no light milling machines in our school shu; illing machine with the aid of a dividing head set 
we sometimes have to resort to the use of drillpress¢ r 100 divisions 

aluminum and other sof! The indexing finger is made with a close-sliding fit 


when milling plastic, brass, nt 
the aid of a yn the flats and OD of the post. It is not attached to the 


material. This has worked out well with 
small rotary table equipped with cross and longitudina nicrometer thimble or nut In any way, but is allowed 


hand feeds, as workholder. However, we had no con to rest on the quill-housing stop. The locknut, or second 


venient and accurate control of the depth of cut it, isn 


yt discarded but left at the top of the post where 
the operator may use it if needed. One occasion that 


After having canvassed the machine-tool market for 
call for a locknut would be if a lot of milling o1 


Ai 


1 commercially-made product without success, I de may 
cided to design and make my own. The result shown irilling has to be done at the same depth 
Delta drillpress Fred P Faltersack, as prof, mechanical engineering, 


} 


n the sketch, is designed to fit a i7-in 
ty of Sant ‘lara. Santa Clara. Calif 


which has a stop-nut post with 10-pitch thread. This nine 


prevent a tort 


e ceriler Depending on the extent 
‘ the driver can be made fron 


| . 
tn al | rials ranging from mild 
el The stock Se i¢ 


1 
F 


' 
‘ ) chucked in the lathe and turned down 


| a 
ia 
_ to a diameter slightly 


r 


in a me the finished blank. It w hen faced 
rn , 


— A ind given a shallow undercu The 
——j Univer poo pressure pad was n 
° os . : ground on both side 
Friction Holds Disk in Lathe spending hs 
, the same diameter as 
The order called for a small quantity 
s having been provide: 
if floating gear blanks which were hol 
‘ ole. 
to be machined to close diametrical Z. 
? Work is mount by centering a 
and thickness tolerances. Finished, 
they would be blanks used in the pro- 
duction of floating gears with no : 
seis ; Se & nie is next seated in the pressure-pad’s 
through holes permitted. This elimi- t hol 
: center hole 
nated what would have been a sim- , 
. ; and steadyment for turning the 
ple solution of mounting the blanks mee 
ann 
n a mandrel for turning their diame \ 
ters. However, after having decided back of the ball 
the friction drive shown, which . When a soft face is required, the 
‘ : 
equires a minimum of tooling, the Here’s a Tool Box Space Saver plastic piece is quickly snapped in 
job was done quickly and efficiently \ plastic replacement face for a soft place. And should the ball peen be 
The pieces of material for the faced hammer, generally available at needed, the soft end is just as easily 
blanks were cut oversize from round hardware and tool stores, makes it pulled off 
stock and placed in the surface grind- easy to convert an ordinary hammer This combination soft face and ball 
er.' Here they were ground to into a soft face one peen hammer is a simple way to save 
the required thickness with equal The plastic face is chucked in the space in your tool box. 
amounts ground off both sides to lathe, and a blind hole with an in Norman Fried, Los Angeles, Calif 


blank, followed by the pressure pad 


against the driver face. A live center —— Pe 
side lip is bored into it. The 


should be for a snug fit over the ball 
peen end of the hammer because the 
best fit will give the best action. The 
ip is designed to snap fit over the 


aim 


to provide the pressure 


rman Fried. I Ange 
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Practical Ideas... 





\ i ( Y pe ( 


Ball Bearing As Live Center 


Classification Simplified 
With Mask on Dial Face 
\fter having produced a 1 








Lens and Oil Reveal ed pape! 
° connect the 
Surface Quality | 


ral 





David H McArel 


Havertown, Pa 


WON 
In addition to regular 


$ 
2 payment for his idea: 


QUICK-ACTING 
EXPANSION ARBOR 


in the June 1, 1959 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
American Machinist. Selection of the 
winner is made by a group of our 


readers 


PAYMENT — $25 in addition to regular 

for the items published to be 
pa 18 soon as reader votes are re 
ceived—usually three to four weeks 
after the date of issue. The win 


ill also be announced in these 


soon thereafter as prac 


JUDGES A group of 200 American 
Machinist readers in asked to select 
preferred articles in each issue. The 
group is a true crosssection of all 
readers, and changes entirely each 
time Their votes in addition to 
yuiding the editors, select the best 
Practical Idea. If at any time their 
votes result in a tie, $25 will be paid 
to each co-winner. Decision of the 


readers will be final in each case 


REQUIREMENTS Only items in the 
Practical Ideas pages are eligible 
vd they must be submitted directly 
by the originator. Do not worry 
ibout your shortcomings as a drafts 
man, photographer, or author— every 
item will be edited in accordance 
with American Machinist standards 
ind suitable illustrative or explan 
story material added where needed 
Readers will judge only the finished 
product—in terms of its usefulness to 


them 


WHO MAY ENTER Anyone may 
employees of the 

Publishing Co, Inc, and 

t advertising agencies or de 
partments. Suggest to your employees 


that they submit ideas 


HOW TO ENTER Send all entries 
to ‘Practical Ideas Editor,’ American 
Machinist, 330 West 42nd St, New 
Y k 36. NY 


American Machinist * August 10, 1959 





New Shop Equipment 





Materials and Parts 


Improved Equipment Offered for 
Electrical Discharge Machining 


pment include 
ne powe 
feeds 


hing 


Numerically Controlled Measuring Machine 
Checks Complicated Shapes Automatically 


Numer llv controlled Pratt & Whit head at a de 


macnine l at gnec 


MORE DATA 


sired seri i point 
pact At each point U page nead 


re the deviat 


it po 


nathen 


used to contro 
orting o lé il ng ol prod ict 
Readings can beé emembered added 
ne, the in ibtracted, mu tiple d, or divided and 
n tw gag s. Each ised to compute tape! wall thick 
s in X, Z and Theta coor ness, average section, or other dimen 
horizontal and_ vertical onal relationships = 


ment pl rotary mot 


£ y orn 
ing art 


is n aroun Ove! all gaging accuracy 
~ and Z coordinate to insu! 0.000150 


- ae Small Size X-ray Unit Uses 
In. with a repeatability ol 


surements are always made 0.000050 in. Ways, which are hard- Pulsed Beam to Gage Thickness 
the irface f the rk e! round, and lapped to a 2-3 Ne Da t ! t-pulse c 
ish, ride on rv 
racv of 0.000010 
West Ha 
0.00025 
MORE DASA? Circle 51, inside bock 


( ist 


cover 
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Thread Rolling Machine Handles Diameters 
To 2 in. With Infeed or %4 in. With Thrufeed 


aching The 10° inclination handles all AN 


oma rang ! ( ing Cll 
UN and Acme thread forms 


ntroduces 


dian within 


nteec tt acnin city 

anced and withdrawn 
illy operated toggle 
f 60 cpm. Extremels 
re are obtained 
deflection and 
ma 


automatic or 


tabilits Manu 


iutomatic cVvé 


ilable with 


MORE DATA back 


meow 


nside cove 


\ i ™" 


WORLD'S LARGEST WELDING POSITIONER, according to the manufacturer, is 
this 200,000-lb capacity unit installed in Bucyrus-Erie’s Milwaukee plant to posi 
tion large frames for power shovels. It measures almost 14 ft high with the 16 
sq ft table horizontal and uses two 25-hp motors to drive the tilt—Worthington 
Corp, Harrison, NJ MORE _ 


DATA? e 55. inside cove 


134 


American Machinist - 


ALS AND PARTS 


X-rav beam to measure a wide \ 
ety of 
peeds up to 6000 rpm 
According to company 

the pulsed X-ray source greatly re 

already low radiation level 
gage which 


of shielding 


and metals 


materials 
engineers 


duces the 
requires only a 
and makes 
a source unit only % the 
j previous units 

Capable of measuring thicknesses 
+0.000010 in., the 


gage consists of an X-ray 


to tolerances of 
XactRay 
generator, and X-ray incident unit to 
detect the amount of transmitted 
energy, and an indicator console con 
taining electronic elements to convert 
and compute the variation of trans 
energy into terms of thick 
variations. 
Gauges 


mitted 
ness 
Dept, Daystrom 


Frelinghuusen Ave 


Industrial 
Ine 561 
12, NJ 


Newar! 


MORE DATA? Circle 53, inside back cover 


Honing Machine Designed for 


High Production of Small Parts 
Barnes Drill Mod 


‘ 


is de signe d fi 


New version of the 


10 honing machine 


1 or automatic honing of bores 
to 114 in. dia. Control pane 


readable 


more 
ont of cabinet is fully en 


losed, and head has been restyled 


Rotation and reciprocation are 


wered by mechanical connections 


pneumatic controls are used for 


hone including automatic ex 


feed 


pansion and collapse, and for aut 


compensation for stone wea! 


transmission assembly and 


spin 


are suspended between double 


for maximum rigidity and a 


No hydraulic circuitry is re 
0 to 2% In 
with a 6 in. withdraw stroke 

and a maximum swing of 10 in. Ro 
tation and reciprocation are powered 
i %4-hp motor. Model 10 


machine has 


aval 
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N E—E W 3s NO FP EQ U 
with an air-operated six-station 


indexing fixture and can be 


able 
rotary 
furnished with 
equipment 
Model illustrated has tooling de 
signed to hone bearing rod ends and 
ID from 0.4995 to 
removal from 
0.006 to 0.008 in. At 80% efficiency, 
production is 131 pieces per hour 
Automatic sizing unit maintains con- 
0.0002 in. from bore 


a variety of automat 


inner races with 


1.005 in. and stock 


sistency within 
to bore 
Barnes Drill Cy Chestnut St 


Rockford, Ill 


MORE DATA? Circle 55, inside back cover 


S 


_ 
~ es, 


Portable Instrument Identifies 
Alloys and Metal Properties 


fransistorized conductivity 
ability meter 
lots of metal parts and tests for such 
properties as heat treatment cond) 
tion, relative hardness and strength 
chemical purity, and decarburization 
on any 


perm 


rapidly sorts mixed 


Measurements can be made 
flat surface 5% in 
when the surface is rough, dirty, or 
covered with layers of paint. Mea 


three 


dia or larger, ever 


irements are made n about 
by touching a_ hand-held 
ted. The 
magnet 
currents 


econds 
probe to the surface being te 
probe generates an electro 
field which excites eddy 

in the test part. Instrum 
to conductivity and permeability is 
displayed on a meter and two alarn 
lights signal conditions above and be 


ent responst 


low preset tolerances. Special probes 
an be supplied for curved surfaces 

A variety of plug-in meter 
s available for different metals 
conductivity ranges. The operator 
only has to calibrate the The 
unit is highly sensitive to hardness 
difference of a few points Rockwell 
or slight differences. It uses 
printed circuits, is battery operated 
and weighs 5% lb 

Metrol 17 FE Holly 
Calif 


SCaieCs 


and 


scales 


alloy 


Ine Pasadena 


MORE DATA? ircle 57. inside back 
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Combination Engine-Extension Gap Lathe 
Offers 18 Spindle Speeds up to 1500 rpm 


Dual-purpose heavy duty lathe, made 
by Nebel Machine Tool Corp of Cin 
innatl, 
lathe 
ways, or as 


can operate as an engine 
over bed 
gap lathe 
for large, odd-shaped parts, with 46- 
n. swing through the gap. By open 
ng the gap, distance between centers 
can be increased from 48 to 84 in 
Lathe offers 18 speeds ranging up 
1500 rpm, selected from a direct 
reading color index and controlled 
by two levers and coior keyed plates 
Heavy duty quick change box pro 
ides 60 feeds, from 0.0027 to 0.192 
n., and 60 thread changes, from 1 to 
72) «tpi including standard pipe 
threads. Up to 20 hp is supplied by a 
speed main drive motor 
disc clutch and 
externally on the 


with 26'2-in. swing 


an extension 


constant 
through a multiple 
brake 


headstock 


mounted 


The three-bearing spindle is mount 


ed at the 


on zero 


front and center supports 
angular tapered 
roller bearings. At the rear, 
the radial type third bearing provides 
for longitudinal spindle expansion 

Bed construction of com 
bination box girth and diagonal rib 
bing on the sliding upper bed, and V 
and flat ways between the upper and 
bed. The upper bed is moved 
along the lower bed by a screw lo 
cated in the center of the bedways. 
This perfect alignment be 
tween the upper and lower bed when 
positioning and stop chips from enter- 
ing between the two bedways. 

The lathe’s gap type carriage pe! 
mits facing of the full swing capacity 
gap in without 
resetting the cross slide 

Nebel Machine Tool Corp, $401 Cen 
tral Pkwy, Cincinnati 25, Ohio 
MORE DATA? Circle 58, inside back 


precision, 


type 


consists 


lower 


assures 


through the one cut 


cover 


DUPLEX SLITTER is capable of processing 44 x 44-in. sheets at 30 to 35 sheets 
a minute as a body blank slitter and at higher speeds as a squaring slitter. 
it can be used for either lithographed or plain sheets-E W Bliss Co, Container 


Machinery Div 


MORE DATA? Circle 


1375 Raff Rd, SW, Canton, Ohio 


nside hack cove 





OP E—€@QU 


Gear Deburring Machine Handles 


Spur, Helical and Bevel Gears 
Red vear del 


‘ 


achine 1S a 


tained unit 


le 


back 


cover 


Automatic Loader Handles Long 


Parts on Gear Finishing Units 
Re d 


rade! 


Ring 


featuring in air-cusn 


and 


Slide-type lully automatic 
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xit 


; 
mowuon 


r-pow ered 


steadyrest, long lender 


136 
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Vibrating Machine Designed for 


Mass Production Finishing 
Vibrat: loped 
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an 
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into the exit 
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Det 
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hz chute 
Vachine 


Mich 


on has been deve 
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How to get Equipment Dollars from Management 


To management men, nothing speaks so 
eloquently as facts. Take the men in your 
front office, for instance. When told that a new 
machine tool (or several new ones) is a 
‘‘must”’, they may very well be inclined to 
agree. But they have to be shown. 

In order to sell management, you must pre- 
sent an accurate, factual statement, compar- 
ing current productivity of existing equip- 
ment, with the productivity attainable with 
new, advanced equipment 

And this is where you must exercise ex- 
treme caution. 

Why F 

Because, practically without exception, the 
formulas commonly used for evaluating ma- 
chine tool performance contain flaws, fallacies 
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and limitations which are seriously misleading. 
They give an erroneous picture because they 
distort the facts. 

Happily, J & L has the answer to this prob- 
lem. It’s the new J & L “Avoidable Costs” Re- 
placement Formula, which gives you an easy, 
step-by-step method of productivity evalua- 
tion which is logical, accurate and reliable 
This formula is tried and true. It gives you a 
clear, true picture and supplies you with the 
facts you need in order to get that new ma- 
chine you’re looking for 

For your copy of J & L’s ‘“‘Avoidable Costs” 
Replacement Formula, together with easy-to- 
use work sheets, write Jones & Lamson Ma- 
chine Company, 502 Clinton Street, Spring- 
field, Vermont. 
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“Knuckle-Head,” the line of universal! 
ball joint heads is designed to con- 
spindle drill press 
for high-production multi-hole opera 
tion 
This 
9/16 
any 


vert any single 


model hi capacity 


up 


in. in can be t 
hole 
area of 6 


drill 
changeable 


or tap D\ 
Ett 
bush 


Case Ior 


Guide 
the gear 
alignment 


ing 


wher 
quired. Aluminun 
to requirement 
nstead of spindl 
i fixed spindle 

Ettco 7 

y John 7) 
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Hand-Fed Power Threader 
Performs a Variety of Jobs 


Ihe Threader 

pre perations in metal 
Use 
ind tapping 
of thre 


fering 


Sen perform 


nil 
na l I 

ie hand threatin 
p a I 


ids to be electro-plated; chan 


pla tic 4 
under-sizing 


deburring counter! iKiIng 


tud-threading; reaming and 
ing 
ng 
ensitivene for 


pot fac 


and shaving off build-up of plat 


naterial 


Hand-feeding provides 
mental work 
delicate thread 


With simple 


workplate 


expel 
hort run ind for 


} 


ng and tapping 


holding fixture on the 


castings, stampings, moldings, and 


be threaded on 
It can a 


machined pieces can 


i prod ictior I Iso be 
adapted for fast a 

ent 
using too s, hex 
Jacobs 


approx 


i spindle non-reversing ; hn 


key nd nu 
chuck Operating 
700 rpm 

Model B taps 
Model D to 5 
Available attachn 
sion alloy steel d 1old for 3 
rod. Unit 
of 16 x 
47 lt 


steel: 
16 in % in 
prex 
16 
in. steel max 
bench 
from 
model 

Senst 
4Aave, SW 


occuples 
18 in., 
depending 


weighs 
on 


space 
42 to 


Threader 


Seattle 
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CARBURETOR PADS on 


three different 


truck engine intake manifolds are 


milled, drilled, countersunk, spotfaced, and tapped at the rate of 109 pieces 


per hour by this five-station rotary 


index machine. Design features include: 


a two-position drill unit with two-position single-spindle drill head; interchange 
able pot heads; a two-spindle tap head using one spindle at a time to tap a part 
Snyder Corp, 3400 E Lafayette, Detroit 7, Mich 
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Glass-Jet Peening Machine 
Improves Finishes to 4 mu rms 
Model A-50 use 


H te 
iInute 


treated 
Siurry 


specially 
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ning, « 
New process 
strength and 
Masking is not 
and including a 
Additional features 
imbedment or contamina 
tion of material surfaces; elimination 
of further extremely 
peened without 
p 


and feather burrs « 


pure glass be ina 
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portedly increases fa- 
fe of metals 
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4mu rms 
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ope ratio 
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delicate parts can be 
iltering dimensions; 
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move d 

Welded stainle Les init 
ated by a knee lever: 
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1 a cabinet fitted with stand 
nbing and power connections 
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Automatic Cut-Off Tool Offered 
For Ram-Type Turret Lathes 
This 


type 


cut-off tool for 1 


turret lathes i 


if Y) 
automat 


am 


S Sa 


id to eliminate 
pro- 


hand traversing of cross slide, 


an additional station on the tur- 


production up to 75% 


"ant 

operations, reduce opera 

variable feed adjustment 

m 0 to 120 ipm and can be swung 

when not required 

Tool Corp, $830 E 
Calif 


vd Colorado St 


Pasadena 1 
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This revolutionary new light source makes 
optical inspection more efficient than ever 


Jones & Lamson now offers the J & L 
Mercury Arc Lamp, an entirely new light 
source unit that gives more than 5 times the 
intensity of the best filament light 
watlable today. 


source 


This new unit, designed for use with any 
J & L 14-inch or 30-inch screen Comparator, 
actually gives a new kind of light ...an ex- 
tremely bright, steady arc, with no flickering 
Its high intensity produces an incomparably 
bright screen with razor-sharp black shadow, 
even at highest magnifications. 

Thus, you can greatly increase the accuracy 
of your inspection and measuring with the 
J & L Comparator, even to the point of actu- 


Lathes Tape Controlled Machines 
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ally “splitting tenths’’. (For use at low magni- 
fications, the light can be filtered readily. 

The J & L Mercury Arc Lamp comes as a 
complete, compact packaged unit, which plugs 
into any 110 volt outlet. It is quickly inter- 
changeable with the standard light source of 
any Jones & Lamson 14-inch or 30-inch screen 
Comparator, and is a universal device which 
accomodates various standard makes of mer- 
cury arc lamps 

For detailed information and specifications, 
or a demonstration, contact your local J & L 
representative or write direct to Jones & Lam- 
son Machine Company, 502 Clinton Street, 
Springfield, Vermont 
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Dimension Inspection Air Gage 
Features 15-in. Gaging Range 
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To Cutting Surface of HSS Tools 
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1 ALS AN OD 
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Vertical Boring and Turning 
Mill Line Has 5-10-ft Tables 


Left hand 
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Single point threading to a finish of 15-20 RMS 
is completely automatic-and fast 


Turret Lathes 


American Machinist ° 


The I. D. of these large cap-nuts is approxi- 
mately 5!, The material is High Chrome 
Nickel Steel, Rockwell C 30 The thread is 
8 pitch, 5 long, and tapered .005” per inch. 

It’s a tough job to make time on, but a 
J & L Turret Lathe equipped with an Auto- 
Threader, does the threading in 5 minutes! 


2 


OL 


Here’s how: The part is faced and a rectify- 
ing bore is made; in the same chucking, thread- 
ing is completed in 
trolled passes, with a graduated cu*ting depth 
for each pass. Pitch diameter is held to .002", 
and finish is 15-20 RMS on the flanks. 


16 automatically-con- 


e Automatic Lathes 2 Tape Controlled Machines 


August 10, 1959 


On the old machine, milling the thread alone 
took 75 minutes. With this the 
entire operation including loading, facing, 
boring, threading and unloading only 
15 minutes. 


new setup, 


1S 
Jones & Lamson Turret Lathes are avail- 
able with: Completely automatic controls; 
45°, 60°, and 180° Tracers; taper attachments, 
and a variety of other tooling complements, 
all designed to increase productivity. 

Write for detailed 
Lamson Machine Company, 
Street, Springfield, Vermont. 


& 
Clinton 


information, Jones 


502 


Thread @ Form Grinders @ Optical ¢ 
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unit is fitted with a forged steel oc rs; worktable measuring 18 x 14in 
tagonal shaped ram; the right hand with 20-in. fence, 2% in. high 
unit with a pentagon turret. Six feed Standard equipment includes collet 
change rom 4 to 96 cuts per inch chuck for %-in. shank bits (plus 
are available vertically, horizontally sleeve collets for %4, 5/16, *-in. dia 
or angularly. Twelve table speeds bits); carving spindle; shaper adap- 
range from )] 31 rpn tors for 5/16 a1 l5-in. bore cutters; 
Bare a) and Machinery ; j } ( > In four 


MORE DATA 


MORE DATA? 


Triple-Purpose Machine Performs 
Routing, Shaping, and Carving 
tionary power tool for light n 
Lamb Announces Self-contained 
Quill-Type Hydraulic Power Unit 
Chi elf-contained qutll-type } 


ade up 


t 


PLANET PINION CARRIERS are automatically loaded, drilled, fixture-indexed 
and unloaded on this Morris High Production Machine, Model 328-S. an 8- 
station unit that utilizes a 30-in.-dia. horizonal rotating table to process 600 
parts (5%4-in. dia x 158 in. thick) per hr—Morris Machine Tool Co. 2011 Eastern 
Ave., Cincinnati 2, Ohio 
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LS AND PARTS 


facers singly or in multiple. It can 
be used as a driver to perform bor 
ing, milling and similar operations. It 
can be mounted at any angle from 
the vertical and can be operated by 
hand or automatically from a remote 
position 

Maximum spindle thrust is 2455 Ibs 
it 500 psi. Total stroke is 12 in 
vith 4-in. feed stroke adjustable 

om 1.5 to 180 ipm. Spindle speed 

4560 max when driven by an 
1800-rpm electric motor 

Other features include variable 
delivery hydraulic pump, manifolded 
hydraulic components, automatic 
lubrication, adjustable spindle speed 

F Jos Lamb Co, 5663 E Nine Mile Rd 
Detroit 34, Mich 
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Flow Forming and Spinning Lathes 
Use Building Block Construction 

D35 Series of Bokoe (German) spin 
ning and flow forming lathes uses 


building t k construction. By add 


ing various accessories to the hand 
operated machine (above), it Is pos 
sible to construct a variety of mod 
els, including the Hycoform (below 

1 heavy-duty, hydraulic, semi-auto 
matic copying machine designed to 
mass-produce nose cones, cylindrical 
and tapered parts 

At constant output, spindle speeds 
are 45 to 1200 rpm, steplessly ad 
justable through hydraulic drive 
Start, stop and speed selection are 
remote controlled 

A second saddle can be added at 
the rear with cross slides on a rotary 
base and with attachments to forn 
complex parts. The Bokoe will flow 
form aluminum u a n. thick 
and steel up to in. Maximun 
swing, 28 in.; longitudinal slide trav 


el, 16 in.; cross slide travel, 6 1n.; cen 


ter distance, 42 in.; main motor drive 
7% hp 


Imported by C ‘or? 05 Lexing 
ave. NY 17. NY 
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This Tape Controlied Setup Punches 1483 holes -— 
of 11 different sizes -—in just 85 minutes 


How’s this for small lot automation? The 
problem is to produce 50 parts, each having 
1483 holes of 11 different sizes. Hole location 
002 Delivery 2 weeks. 


must be 


J & L’s numerical control positioning table, 
applied to a standard punch press, does the 
job with minimum lead time, production time, 


and cost. Here’s how 


The entire tape programming for this com- 
plicated part takes only 15 hrs. There are no 
fixtures, templates, or dogs to be made and set. 
No gang tooling to prepare. No appreciable 
setup time 


The operator simply inserts the prepared 


Turret Lathes tomatic Lathes + Tape Controlled Machines 
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tape, locates the work piece and pushes a 
button. The positioning table is then auto- 
matically controlled in any pre-arranged, 
random pattern. Therefore there are only 
11 tool changes for the 11 sizes of holes 
And this unit tells the operator when and 
what tool to change 


A completed part comes off the machine 
every 85 minutes. Changeover for other jobs 
is just a matter of changing tapes and tools. 


Investigate how tape control can help in- 
crease the efficiency of your operation. Write 


to Jones & Lamson Machine Company, 502 
Clinton Street, Springfield, Vermont. 


Thread Toels 


143 


rm Grinder e Optical Comparators . 


Thread a F 
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Universally Adjustable Spindle 
Stand Oscillates Automatically 


niversally adjustable spindle stand 


air cylinder 


ic oscillation 
pattern 
with Von 
buffs, wire 
wheel 


rotating 


hing 
360° 
peed range is 
1200 to 3600 rpm 
ed for short run 
nstalled with 


! 


MORE DAT inside back 


cover 


Air Powered Pencil Grinder 
Has High Speed Under Load 
The Model M1223, D-03 pet 


el W can be used W 


grind 
carbide 
and 
mo 
inder 
touch- 


T 
re 


Mode 


P MENT MATER 
throttle, and front exhaust. It weighs 
12 oz, n re 1 1/32 in. OD and 
long with rottle, and opet 
at 40,000 rpr 
Tool C 


MORE DATA? Circle inside back cover 


Tumble-Finisher Has 21.7 cu ft 
Capacity Compartmented Barrel 
Thi 
vides 


heavy duty tumble finisher pro 
21.7 cu ft capacity in a multi 
compartmented barrel for large scale 
part 
ing and deburring operations 

The Rampe Model 30 features 
“Floating Power drive that 
chain and sp mechan- 


production in finishing, grind 


elim 
nates ocket 
ms and permit mple hand wheel 


peed changing tf m 8 to 25 rpm 


brake provides 


lude inter 

a choice of 
nents, vinyl 
rd and 


ded teel con 


reverse 
n. Two barre izes are avail 
30 x 32 in. and 30 x 48 in 

pe Ufa ¢ 1491 Woodworth 


ind Ohio 


able 


MORE DATA? inside back cover 
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1-ton Capacity Work Positioner 
Tilts Through 105° 
| PM-1051 


ung of heavy 


designed for posi- 


odd shaped work 


will han- 


fohry +) 
rat on, 


N D PARTS 
and other super-alloy 
ghing up to 2000 Ib 
optional) ha 
fixture 
to take \ Va ) shapes. 
Table til fror ick position 
ired tilt 
and the 
control 
nentary 
atically 
cted po 
gh the full 
Rotation 
continuously 
ana geal 
powe! 


Danbury, Conn 


h Mfq 
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Instrument Checks Accuracy 
Of Cutting Tool Edge Radius 


The Monarch preci 


ing 


ne 
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) CARMET INDEXABLE 
SOUARE CARBIDE |NSERTS 
WOULD COVER THIS PAGE 


THAT'S 
New, sharp cutting edges 


for about 10¢ each to do 
almost all metal cutting 
jobs 


THEY’D REPLACE 


Individual, brazed single- 
point tools. 

No tool regrinding. 
Minimum tool changing. 


Over 118 styles and sizes of Indexable Inserts Why not find out more about Carmet Indexable Inserts 
ot shies ie Tak nonbies prong and the complete line of Carmet cemented carbide tools 
rake types. and standard blanks? Your Carmet distributor carries them 
Write for new Catalog C-16 in stock, assures prompt delivery and will aid you in 
CARMET CEMENTED CARBIDES selecting the proper grades and styles to cut your metal- 
FOR INDUSTRY working costs. Call him today or write Allegheny Ludlum 

Steel Corporation, Carmet Division, Detroit 20, Michigan. 


WSEW-7323 A 


This 32-page first edition con- 
tains prices and complete 
specifications on Carmet’s full 


line of cemented carbide » , > 
tipped tools, Indexable In- 

serts, blanks and holders. 

Speed and feed charts, grade , 


comparisons and ordering in- 
formation included. CEMENTED CARBIDE DIVISION OF 
ADDRESS DEPT. AM-20 ALLEGHENY LUDLUM STEEL CORPORATION 
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Centering-Lapping Attachment 
Fits Round Column Drill Press 


attachment 
drill 
i ana 
Per 


Center and 


ipping 
ne floor-type 
center dri 


depth 


part 
elimina 


ind 


a depo if ! 


diamond 


pping 


P MENT MATER 


which the drill press 
column 
Federal Machine 


St, Bristol, Conn 


Emmett 
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Cincinnati Offers Wider Wheels 
For No 3 Centerless Grinders 


Cincinnati No. 3 centerles 


grindet equipped with 
either 1 r 20-i wide grinding 
tock per 


pa im I | te and 


Vvnee 0 mov mre 
reduce 


handling costs and grinding time 


On an operation where wate! 


shafts 
grinder with a 20-in 


pump were being ground, a 

wheel removed 
as much tock n two 
wheel did in six 


20-in 


passes as 
grinder with a 6-in 


“he N 


oved 0.011 to 


3 grinder with whee 


0.013-in 


HYDRAULIC INDEX TABLE serves team of standard fixed-center vertical drilling 
machines which drill, ream, and chamfer connecting rod pin holes. Production 
is 600 parts per hour. All table components can be removed for service from the 
outside, without disturbing fixtures or table top—Baker Brothers, Inc, 1000 Post 


St, Toledo, Ohio 


146 
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ALS AN D PARTS 
roughing pass at a feed rate of 
22 fpm. The parts were finished with 
the second pass in which 0.001-in. of 
stock was removed at a feed rate of 
37 fpm. Tolerances were held to 
0.0003 in. for size, 0.000050 in. for 
roundness, 0.0001 in. for straight 
an 8 mu-in. surface finish 
innati Milling Machine Co... Cin 
Ohio 


one 


ness and 
Cine 


nnarti 9 
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Airco Offers New Welding 


Heads, Controls, Barrels 

New equipment offered by Airco for 
gas-shielded metal-ar 
pre . ncludes Aircomati« 
two controls, and two machine 


ise with its 
two 
1eads 
barrels 
The are single-motor-driven 
inits designed primarily for CAV 
and RAV power sources using fet 
rous and non-ferrous aluminum and 
0.030 to 's in. If only 
wires are used, they 


heads 


hard 


fer! 


wires 
ous can 
from conventional d« 
They equipped 
controlled d 


operate powel 
with 
with 
up to 600 


source are 


thvratron motors 
re feed specd 
1000 ipn 


control 


constant w 
ipm or 

One standard 
model filler 
meters, push buttons, gas and water 
solenoids. It operates on 230 v, single 
current. The other unit 
on 115 v de 
signed for use in a common 


unit Is a 


complete with crater 


phase bU c 
current, 1s 


control 


operating 


panel 

Both machine barrels are rated at 
800 amps de continuous duty cycle 
Model AM80-A is a water cooled unit 
with concentric shielding for all ap 
plications. Model AM80-B is an air 
cooled unit with an external shield 
for high production CO., applications 
using only hard wire 

Air Reduction Sales Co 
Reduction Co, Inc, 150 E 
17, WY 


Dir 


j2nd St 


of Aw 
NY 
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You wouldn't play right field 
with a catcher’s mitt... 


playing ball or cutting steel, 


use the “tool” designed for the 


for heavy roughing for medium roughing for finish 
olale MaL1aat) licks elie Mela -ige] Tikelaaliilliare Re lare, 
cutting rolls cert -Muilelealiallire Te Lal Maaelre Lallare) 


Each carbide grade has been specially engineered and field proven 

for the correct balance of wear resistance, shock resistance and heat 

resistance to handle a specific range of operations. These superior 

V-R carbide grades cover the complete range of operations for ma- 

chining all types of steel and the new superalloys . . . setting new 

standards of carbide tooling performance in hundreds of plants. 

V-R engineers will be glad to help you select the carbide grade engi- Ask for Bulletin 
neered for your job. Contact your nearest V-R representative or gpa og 
write for complete information. 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


840 Market Street «© Waukegan, Illinois 
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NEW DI-ACRO 24-INCH BOX FINGER BRAKE | new shoe equipment 


c 
2 





Weingarten Transfer Presses 
Available in New Line 

Six models h 

ranging I 


ind hav ing 


MACHINES : These automat 


a Stack OF pre 


IN ONE! rip materia 


$s are equipped 
adjustable pneun 
with triple 
station. Ad 
fer gripping levice feed 
station to statior Pre 
eq lipped With ¢& 
1. BOX ANDCAB. drive, and 


UNDERCUT FINGERS and one inch clear- ater yen OE complet 
fr %” to 24" by Distribute 


wmaqton A 


ance permit forming chassis with up to 
, , . “ORE DATA? Circle 88, inside back cover 

-inch flange and clearing reverse bends 
from front of machine. New Quik-Set 
Micrometer Gauge instantly positions 
material for forming to die accuracy. 
This new 24-inch brake is designed for 
use in experimental labs, model shops 


and on short-run production. 


Look for the name of your nearest reall By. peomion- Contour Grip Holding Fixture 
us fingers. Designed for High Speed Production 


ir Grip can be actuated hy 


Di-Acro distributor in the Yellow Pages 
under Machinery, Machine Tools 
or write to O’Neil-Irwin Mfg. Co., for 


the fully illustrated folder. 


no ¢ } , h< 
PRECISION 10 matter wnat 1 ape len th 


Bry = O'NEIL-IRWIN MFG. CO. js. ocot oss mon 


ame position 


opene ] a] ire 
" re 
Dy f we Ho we Drincip hac mn iat 
Seka "ers V pe I idin rincipile is Dé n jé 
Yellow Poges . . ; es —— 
he matter what Ww 


405 Eighth Ave. « Lake City, nesota they were when gripping the part 
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Don’t buy bearings blindfolded... 











Make certain the bearings vou buy are in the desien and those which will give the longest life in 


manufacturers” original, sealed boxes... and avoid youl equipme nt. The one easy, certain way to get 
| 


These bearings are the bearings you want is to buy from Bearings, Ine.! 


surplus or shelf worn bearings. 
ed distributors for the many lines of 


usually in yl iin boxes or individually wrapped and We're authoriz 


often are without any identification except for the bearings and aecessories we sell—euaranteed by the 


bearing number. manufacturers and Bearings, Inc. Our bearing engi- 
neers can recommend the best bearings for all 


If vou are not getting “Factory Fresh” bearings applications and you will save time, trouble and 


you are not buying bearings incorporating the latest money. Call the branch nearest you! 


BEARINGS,INC. 


» OHIO: Akron Canton ¢ Cincinnati * Cleveland « Columbus * Dayton « Elyrias Ham 
INDIANA: Ft Wayne Indianapolis * Muncie * Terre Houte* PENNSYLVANIA: Erie * Johnstown + Philadelphia Pittsburgh « York 
WEST VIRGINIA: Chorleston * Huntington * Parkersburg * Wheeling NEW JERSEY: Camden 
NEW YORK: Bolonro! Corp.. Buflelo* Niogara Falls* MARYLAND: Boltimores DELAWARE: Wilmington 


i> PIXTE BEARINGS, INC. 


FLORIDA: Jocksonville» GEORGIA: Atlontas KENTUCKY: Lovisville* LOUISIANA: Baton R 
N. CAROLINA: Charlotte * Greensboro + $. CAROLINA: Greenville» TENNESSEE: Chattanooga * Kingsport * Knoxville * Nashville 
VIRGINIA: Richmond 


tone Lima * Lockland « Mansfield « Toledo * Youngstown © Zanesville 


ge * New Orleans 
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GIDDINGS&L 


—~ 


Chipmaster radial drives 8” spade drill 
in solid steel forging! 





ALL-NEW CHIPMASTER 


the heavy-duty radial that 


does more than any before 








New Cincinnati Bickford Chipmaster 
radial drills have capabilities not 
approached by any other radial. 
The job above is a good example. An 
8” diameter hole, 187.” deep, is spade 
drilled in solid SAE 4145 forged steel 
with a Brinell hardness of 200-240. 
The workpiece is a rolling mill drive 
coupling produced at Frank Knee- 
land Plant, United Engineering & 
Foundry Co., Pittsburgh. The ma- 
chine is a 6-19" Chipmaster radial 
with a 25-hp motor. 


The power, rigidity, and thrust ca- 
pacity that enable the Chipmaster 
to handle this job will pay big divi- 
dends on any job. It means that you 
have the capacity to handle heavy 
drilling, boring, reaming, facing, tre- 
panning, and spade drilling jobs. It 
means precision, accuracy, and maxi- 
mum production. The Chipmaster 
can handle jobs now being done on 
slower or more costly machines. 

For all the facts, call your Cin- 
cinnati Bickford distributor. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 








CINCINNATI BICKFORD DIVISION, Cincinnati, Ohio 


Giddings & Lewis also manufactures 
planers, planer m 


tracer « syste 


vertical and horizontal boring machines, vertical turret lathes, 
lis, contour milling machines, die sinking machines, drilling machines, numerical and 
trol tems, boring tools and related items, and machine tool accessories 
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High thrust 
capacity is key 


to capability of 


Chipmaster 
radial 


You can’t put too much thrust on a 
Chipmaster—and there’s no ver- 
tical slop or backlash. The heavy- 
duty spindle rides on a quadruple 
bank of precision preloaded bear- 
ings. It never feeds away from its 
support —spindle, sleeve, and bear- 
ings move together. 

The spindle sleeve travels in a 
1744” honed head bore to provide 
rigidity for heavy feeds and accu- 
rate single-point boring. Both spin- 
dle and sleeve are heat-treated 
chrome nickel alloy steel. Spindle 
sleeve is hard chromium-plated. 

Short, stubby column. Height over 
the Chipmaster column is up to 
1774” less than that of other radials 
without sacrificing work height ca- 
pacity. Column sleeve rides on pre- 
cision preloaded bearings. This 
short, rigid column resists the de- 
flection imposed by terrific thrust 
loads of heavy operations like that 
illustrated at the left. 

Before you buy a radial, watch 
the all-new Chipmaster work. 


Here’s the chip that 
proves the difference 


Ask your Cincinnati Bickford distribu- 
tor to show you the big chip made at 
.100” feed, 45 rpm, with a 3” twist drill 
driven in solid steel by a Chipmaster 
radial! No other radial, regardless of 
size, can perform this feat. 


symbol for 


NEW $ Kh O P 


so that the next piece can be dropped 
into position. All models are built in 
four standard sizes with max jaw 
openings from 1-9/16 to 6-% in. 

E W Bliss Co, Die Supply Div, 1400 
Brookpark Rd, Cleveland, Ohio 


MORE DATA? Circle 89. inside back cover 


Plastic-Faced Hammer 
Has Replaceable Tips 


One-piece die-cast aluminum-han 
led Safe-T Grip is available in two 
models, No. 15 (pictured) weighs | 
lb, has 144-in. head diameter; No 
205, a 2-lb unit, has 2-in. head dia 

Full floating assembly allows re 
locating, repositioning, and rotating 
of the tips to equalize wear. Tips 
attach to Tip-bar that floats within 
the hammer. Tips are available in 
nylon or in plastic (medium, tough 
extra-hard). Price of No. 15, with 
two plastic tips, is $3.60 fob 

R W Hughes Industries, Inc, 2718 
Ludelie. Fort Worth, Texas 


MORE DATA? Circle 90 nside back cover 


Portable Power Hacksaw Cuts 
Solids and Thin Wall Tubing 
Hand-I-Hack’s high speed blade cuts 
anything from 3 x 3-in. solid steel 
to thin wall tubing with a tolerance 
of 0.005 in. It can be used in any 
position, even upside down. Mode! 
veighs 48 lbs 

Unit's draw cut. lift return action 

said to 


ten times that of 


extend blade life up to 
blades used in 
gravity type portables. Sawing ac 
tion is fully adjustable from the 
pressure required for solid steel, bat 
stock, or angle irons, to the feathe: 
touch needed for thin wall tubing 
rolled forms, or structural shapes 
Equipped with automatic shutoff, it 
can be clamped on to work and will 
support itself. 

Although sawing speed is deter 
mined by tooth spacing and capacity 
of blades to clear chips, the Hand 
I-Hack cut through a 3 x 2-in. piece 
of cast iron in 9 minutes, 46 seconds 
na recent test 


Lipe-Rollway Corp, Syracuse VY 


MORE DATA? Circle 91, inside back cover 


TRUCK ENGINE ROCKER-ARM SHAFTS are drilled and probed at a rate of 211 
parts per hour by this six-station in-line transfer machine. A rotating finger trans- 
fer bar advances the SAE 1010 tubular 17-in. long, %4-in. OD rocker-arm shafts, 
from station to station—Snyder Corp, 3400 E Lafayette , Detroit 7, Mich 

MORE DATA? rcle 92. inside back cove 





machining cost reduction 


CcRr.et 


CIRCLE 244 READER SERVICE CARD 








ah: 


30% TO 50% LONGER LIFE FOR RESINOID-BONDED DIAMOND WHEELS 


The wheels were otf the 1] \] type. 0” in di- 
width. with 1/8” depth of 
resin. Each wheel contained 31 1/4 carats of the 


Metal to be ground was tungsten irbide 


ed separate trials using 145 wheels were 
the Diamond Research Laboratory to test ameter. 3. 16” face 
pletely new tvpe of natural diamond grit for 


wheels The results: this new grit. in- new grit. 


life of natural diamond resinoid-bonded of the same quality normally used for milling cut- 


to o0 ters. lathe tools, ete. During the course of the tests. 


of this new grit do not readily 700 pounds of hardest carbide were ground away. 

bond Instead. they break down : trial ‘ iN 

. 2 -~ > ’ > ‘ry s | | Le | 

finer fragments which constantly expose RESULTS: This new friable grit, t t atu if 
Diamond (SND-RESINOID). increases the life of 


irp cutting surtaces, : : 
natural diamond resinoid wheels by 306% to 50°. 


TEST EQUIPMENT: Three 18” Jones & Shipman depending on the type of job at hand. The erit 


)) tion grinders were fitted with special will be available to your wheel manufacturer soon 


ble wheels to operate at 5500 sur Next time vou order diamond resinoid wheels 


SND-RESINOLD the most economical 


and the most ethicier rit you can use, 


te. the speed generally used in specify 
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Tests were run on these three Jones & 
Shipman production grinders. Results 
showed that the new grit, Selected 
Natural Diamond (SND-RESINOID), 
increases the life span of natural dia- 
mond resinoid wheels by 30% to 30%. 





INDUSTRIAL DISTRIBUTORS (SALES),: LTD. 


YOU CAN DEPEND ON NATURAL DIAMONDS 
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fe Herbert W. Westeren, 


Asst. Director of Hayes Research & 
Development Group, Reports... 


PRODUCTION 
HEAT TREATING 
BREAKS THE 3000°F. 
BARRIER 


Today's “exotic” refractory metals 
for nuclear reactors, rocket engines, 
and electronic components call for 
heat treating temperatures of 3000°F. 
plus . . . temperatures heretofore lim- 
ited to the laboratory. 


Vacuum is often the answer. In keep- 


ing with our leadership in the vacuum 3 


field, our group 
developed a 
high tempera- 
ture, high vac- 


uum furnace for : 
sintering, an- ; 
nealing, and fir- = 


ing operations. 
This versatile 
modification of 
the well-re- 
ceived Hayes 
VacuMaster® 
features changes in valving, power 
requirements, and low voltage heat- 
ing elements to extend temperatures 
into the 4500°F plus range. Scaled 
for full production, Model HT/HV 
affords advantages of rapid cycling, 
saturable reactor control, cold wall 
construction, and vacuum to 0.1 
micron 
Atmosphere furnaces are needed, 
tee. For proc- 
essing with non- 
oxidizing atmos- 
pheres, our 
group also de- 
veloped the 
M-Y Moly Ele- 
ment Furnace 
Uses of this 
3300°F unit: 


reducing tung- . 


sten and silicon, 
ceramic metal- 


* 


‘lizing, and other ultra-high temp. + 
work. Also in design is an oxidizing % 
> and reducing atmosphere electric fur- ; 


nace for the 3500°F range 
i These new Hayes furnaces, devel- 

oped under actual production condi- 
~ tions in our lab, are now serving in- 
% dustry on high temp. jobs perhaps 
& similar to your own. Vacuum Furnace 
x Bulletin S709A 
and M-Y Fur- 
nace Bulletin 
S805 give de- 
tails. Write for 
copies. 


Cc. 1. HAYES, inc. 


837 Wellington Avenue * Cranston 10, R. I. 
Established 1905 


“tt Pays To See Hayes” for metallur 


cal quidance laboratory faci litre t 


nen atmosphere generator go 


: 


Spherical Corners With Tangent 
Flange Offered for Weldments 


Prefabricated 
flange is said to 


with 
pos- 


spherical corner 
make 
sible economical production of ball- 

Present 
altered to 


tangent 


corner design weldments 
V-dies do not 
fabricate a spherical-cornered de 
ign. After the the 
workpiece have and 
bent, the can 
be welded into place 
Available in mild 


inum, 


have to be 
four corners of 
been notched 
prefabricated corner 
steel, stainless 
the 
range of % to 1% 
Flange 


steel, and aiun corners 
stock size 
10 to 18 gage 


2 to 6 in 


have a 
in. radius, fron 
from 
Conner Steel Products 


graph Rd, Detroit 41. Mich 
MORE DATA? 


length varies 


2469 Tele 


circle 93. inside back cover 


New Fatigue Tester Covers 

Load Range From 0.6 to 20 Tons 
PUV vertical 

Schenck line, is 

of four sizes that 

from 0.6 to 20 


range 
10,000 cpm 


Pulsato1 


added to 


Universal] 
machine, 
available in a series 
ver a ioad range oO! 
tons and a frequen (load 
from 600 to 
Extremely large 


very 


cVCcies) 
stroke enables 
soft n 

with low fre 
quency, and rigid parts (gear wheels, 
steel test bars) with high frequency 
It also extends application to torsion 
and bending tests that previously re 
special, single-purpose ma 
chines. Test frequency can be sé 
lected by means of an infinitely vari 
able speed drive to expose the part 
‘ ] operat 


i ( se AS 


units to test iaterials 


(rubber plastic) 


quired 


nossible to actual 


EQuiPepemMeEnN tT 
ing conditions. Test frequency can 
also be set to maximum for fast re- 
sults of S-N curve investigations 
Automatic control device with differ 
ential relay maintains the originally 
adjusted pre-load and alternating 
load constant within + 1 to + 3% 
It also shuts off the machine in case 
of excessive material deformation 
or fracture 

Imported by Cosa Corp, 405 
ton Ave, New York 17, NY 


Lexing 


inside back cover 


MORE DATA? Circle 94, 


TPC Unitized Tooling Available 
In Standard Heavy-Duty Line 
Series HD is designed for perforating 
various materials up to %-in. mild 
steel or its equivalent in tensile 
strength. Alloy steel holder of high 
tensile strength provides crush-proof 
die seats and permits introduction 
of the Skinhrd Guide Hole, intro 
duced for the first time in TPC 
unitized tooling. Unit bottoms are 
guaranteed flat and square with the 
centerline of the punch, insuring 
accurate location of perforation in 
relation to the pilot pin for close, 
accurate templet-mounted applica- 
tion of units. Punch and die can be 
easily removed while unit is mounted 
n the setup 

Additional features include 

lubrication, and additional strip 
force through disk springs. 

? Products Corp. North 
anda, NY 


built 


Tonea 


Circle 95, inside back 


cover 


MORE DATA? 


SAFETY FEEDER TOOL, equipped with 
a magnet that lifts up to 10 lbs, can 
be operated with one hand. It is 14 in 
long and costs $6.50—Ullman Devices 
Corp, Ridgefield, Conn 
DATA? ircle 96, inside back cove 


MORE 


CIRCLE 248 READER SERVICE CARD B& 





OLOFSSON PRECISION WAY UNITS 


OFFER VERSATILITY AND PRECISION 


Differential carrier, hy 
draulically cam-clamped 
in position for simultane 


ous precision boring 


Cross-section of differen 
tial carrier illustrating 
various operctions per 


formed 


REAR STATION 


= = 











When job application requires 
versatility consider the use of 
Way Type Precision Boring Units. 


These Units can be arranged to meet your particular 
production requirements. Use one way unit... two 
units at either 90° or 180°, 3, 4 unit, or multilpe units. 
Units can be combined with a center fixture section 
to suit production requirements. 


The 4-Way Machine illustrated above makes 4 precision bores 
simultaneously. Diameters are held to .0005” with the required 
90° angles. When required, progressive operations can be per- 
formed on the part. Units are electrically interlocked, operate 
from a single push-button station. 


THE 
LOFSSON corporation ator 


LYONS AVENUE « LANSING, MICHIGAN 
Phone IU 46381 








Presenting A NEW INSTRUMENT rreip REPORT... 
FOR SURFACE INSPECTION AND CONTROL 





M & M Enters Carbide Blade Fieid 


Motch & Merryweather Machinery 

Co of Cleveland has bought Modern 

Tool Corp and Radia! Cutter Manu 
g Corp of Elizabeth, NJ. Both 

npanies make carbide tipped ci 
aw blades for a variet 
including ferro 
1etals plastic 
roduct Plant facilities 


d to Cleveland and : 


me 


tne con pany’s Cutt 


Bliss to Sell Toledo Plants 
E W sliss has decided to 


inactive manufacturing fac 
Toledo Formerly eng iged 
ng metalworking pre 

ude a 165.000 sq-ft Mee! 

ndry capable of handling 
ings weighing up to 60 ton 
230,000 sq-ft heavy machine 
Plants have been inactive 

a Veal Mar 


rmerly 1 


It 


a) 
handled from the 
I 


uilding faciliti 


and Hastings, Mich 








Ford Motor Co Licensed to Use 
US Rubber’s Laminating Technique 


US Rubber Co has licensed Ford to 


THE MICROCORDER draws a magnified roughness 
profile of ID, OD and flat surfaces, for any length of trace 
up to 2*,”. From its 4”-wide chart you can readily measure 
the peak-to-peak spacing and peak-to-valley height of rough- 
ness irregularities — and the uvsdth and depth of pits, 
scratches, chatter marks and surface porosity. A wide 


range of magnifications is provided. 


Chis instrument is as simple to use as a TV set, and is 
equally at home in shop, lab and inspection department. 
It is used on metals, paper, plastics, ceramics and many 
other materials; and it is made and guaranteed by the 


pioneers in surtace-measurement instrumentation. 


Detailed specifications are given in 


May we send you a copy? Write 


MICROMETRICAL LG ee 


Manufacturer of the PROFILOMETER™, PROFICORDER™, MICROCORDER, WAVOM- 
ETER®, ANDEROMETER®, VAROMETER, CHART VIEWER @ Exclusive American 
Sales Agent for CENSOR Dimensional Gaging and Sorting Equipment 
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WHAT DOES THIS STARTLING 


TEST MADE ON THE NEW 


MEAN TO ? 


| wt 





In a recent demonstration before editors of the met- 
alworking press, Clearing repeatedly raised and 
lowered one end of the Blue Chip lathe with an over- 


head crane—while the lathe was running. Accuracy 


on the %” cut in progress was held within .002” 
across the full length of the workpiece. 


Certainly, you aren't going to operate a lathe with one 
end hanging from a crane. The test we made with the 
new Blue Chip lathe simply demonstrates the enor- 
mous rigidity of its all-steel bed. Why such rigidity? 
Demands placed on lathes by ceramic and sintered 
carbide tooling necessitates extreme stiffness and 
rugged construction in order to hold tolerances on 
heavy, high-speed cuts. 


LATHE | () 


ee we 


\ 


, 


LLL I EO OC SOIL APIA I 









Here's What This Rugged Construction Means To You 
Greatly Improved Tool Life—Reduced Breakage. Produc- 
tion Potential Unheard of With Conventional Equipment. 
But there is more—much more—than just 18 times 
greater rigidity in the Blue Chip story: For all the facts 
write for the Clearing-Axelson Blue Chip Lathe catalog. 
We'll send it promptly. Clearing also distributes the 
Clearing-Harrison Lathe in sizes from 11” to 16". 


Write for New Catalog on Blue Chip Lathe 








Ci : 
earin g DIVISION OF U. S. INDUSTRIES, INC. 6499 W. 65th Street » Chicago 38, Illinois 


PLANTS IM. CHICA S ANGELES HAMILT 
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Field Report... 


company to be licensed to use the 
technique, called the Marvibond 
process, developed in 1953 by the 
rubber firm’s Naugatuck Chemical 
Division. It’s also the first licensee 
of the process that makes both its 
own vinyl plastic film and steel. Ford 
is presently using vinyl-coated stee 
extensively in the 1959 Thunderbird 
interior and the extended use of 
vinyl-to-metal laminates in othe 
node! lines is currently under study 


Ex-Cell-O’s 40th Birthyear 


In 1919 a small group of Detroit 
toolmakers formed a company to 
produce parts to standards of pre- 
cision that were beyond the capab- 
lities of many plants at that time 
Initial manufacture of small jigs 
and tools was followed by produc 
tion of drill jig bushings and the 
development of precision grinding 
pindles. Company then started re- 
search in precision boring and in- 
troduced its first precision boring 
machine in 1930, marking Ex-Cell 
O’s entry into the machine tool 
field 

Next step was the acquisition of 
Continental Tool Works which pro 


. duces metal cutting tools ranging 

. } P from small form tools to huge 
CHICAGO) R E S Ss E Ss broaches. In 1935 Ex-Cell-O took 
| batts Greume | STRAIGHT-SIDE TYPE over an experimental machine de- 
veloped by the American Pape 

Bottle Co of Toledo and the follow 

, ing year put it on the market a 

large die area the Pure-Pak that packages milk 
and other diary products in paper 

capacities up to 400 tons ee ee eee 
ompany’s Machinery Division 

branched out from ‘he precision 

boring field and introduced preci 

This is a typical model of CHICAGO straight-side- ion thread grinders, way-type bor 





continued on plé6/ 


type presses used for multiple punching, notching, 
and trimming operations. This press with a die area 
of 48 inches by 198 inches has a capacity of 200 tons. 


Complete recommendations for any job on request. 


Press Brakes ~- Straight-Side-Type Presses + Press Brake Dies 


oars eneume Hand and Power Bending Brakes - Special Metal-Forming Machines 


DREIS & KRUMP 


MANUFACTURING CO. et 


7434 South Loomis Boulevard, Chicago 36, Iilinols the some SO. B/ 
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SHORT TOOL LIFE due to chip weld, cratering 
and burning, in many cases, has been traced 
directly to lube oil dilution of cutting oil effec- 


tiveness. Cleartex can end this problem forever 


Diluted cutting oil 
shortens tool life drastically 


Lubricating oil is probably leaking into the cutting oil 
sumps of your automatic screw machines as you read 
this. Current research proves that this is happening 
in 70° of all the automatics in use today! And where 
it happens, it shortens tool life by as much as 50%- 
even 70°. On top of this, the cost of extra regrinds, 
lost production during tool changes, and excessive scrap 
production is putting a premium on screw machine 
operation in too many shops. 


Look for these symptoms. One sure sign of dilution is 
the need for frequent refilling of the lube oil sump 
If you are using an ordinary lube oil, this dilution will 
create two additional—and more costly—symptoms: 
excessive scrap production and frequent regrinds. Now 
you can eliminate these forever with the 


TEXACO CLEARTEX CURE 

The exceptional chemical stability and load-carrying 
ability of Texaco’s Cleartex series make them equally 
suitable for use as cutting oils, lubricants or hydraulic 
fluids. All you have to do is use them for both cutting 
and lubrication. With Cleartex in all your sumps, you'll 
find cutting oil dilution will stop and screw machine 
production cost will drop substantially. 


LUBRICATION IS A MAJOR 


Write today for your copy of Texaco’s helpful 
booklet “Cleartex in Automatic Screw Machines” 
contact your local Texaco Lubrication Engineer for an 
authoritative survey of vour automatics 
Just call the nearest of the more than 


? 000 Texaco 


Distributing Plants, o1 


vrite Texaco Ine., 135 East 42nd Street. 


New York 17, N. Y., Dept. AM-22 


CONSTANT PROGRESS IN OILS FIRST CENTURY 


new 
and 


FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION. DOWNTIME 
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NININITH 


TRANSFER LINES 


boring spotfacing chamfer 
nc and reaming of fixing and 
ocatine bores as wel! as fine 
nilne ane ormndng parting off 


toces or connect ng rods and covers 








PM a 
chamcal component clamping ts 
released automatically and re 
placed by adjustable hydrauli< 
clamping, in order to avoid dis 


terhon of components 


LUDWIGSBURGER MASCHINENBAU GMBH 


LUDWIGSBURG WURTT./GERMANY 
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Field Report... 


ing machines, and special machinery 
of many types. Jet blade profiling 
machines and vertical boring and 
contouring machines were brought 
out immediately following World 
War II 

Today the company has 29 plants 
throughout the US, Canada, Eng- 
land, Germany, and India. From an 
original floor area of 2375 sq ft 
forty years ago, combined capacity 
of all of the company’s plants today 
totals over 2.5 million sq ft. Excel- 
lent, Ex-Cell-O 


Du Pont’s Delrin 


Du Pont Co will commercially 
launch its first new major plastic in 
ten years when Delrin gets into full 
production late this summer at a 
new plant in Parkersburg, W Va 
Made from a formaldehyde base, the 
material is 80% lighter than alumi- 
num but, according to the company, 
is the first plastic with strength ap- 
proaching that of non-ferrous me- 
tals. Company claims use of the plas- 
tic could save auto producers $45 
million over the next five years 
Applications include such items as 
steering column housings, exterior 
trim, door handles, locks, and hood 


releases 


Westinghouse to Spend 

$25 Million on Expansions 
Westinghouse Electric Corp will ex- 
pend more than $25 million on ex- 
pansion of facilities to boost produc- 
tion of electric power apparatus 
Some $21 million will go toward 
modernization, rearrangements, and 
additional facilities at the Lester, 
Penna, steam division plant; $3 mil- 
lion will be spent at the East Pitts- 
burgh unit to increase output of 


Someone to see you, Sir @ personal mat 
ter | imagine 


POSITIVE 
FILTRATION 


(TO 1/2 MICRON) FOR AS LITTLE AS 


OOOI5¢ 
PER GALLON! 


AND IT’S COMPLETELY AUTOMATIC! 


Now, from Olson, a new dimension in industrial filtration the first 
completely automatic, pressure-type filter! Every cycle — precoat, run, 
packwash—is automatically controlled. Injection of filter-aid (when used) 
and sludge carry-out are also automatic. 

Maintenance is virtually eliminated in this trouble-free system. No parts 
to change, no elements to replace, and most important, no costly downtime 
for cleaning! 

In large central systems, or with individual machines, Olson Filters 
guarantee over 96% purification of all types of coolants, cutting oils, 
quenching oils, cleaning and washing solutions and other industrial solvents 
at the lowest cost per gallon. 

By the way, what are your costs per gallon? Why not check and see? 
Then call Olson. 


The new Olson Industrial 
Filter is available 
in 8 standard models, 
from 10 gpm to 
600 gpm capacities. 
Write for 
free catalog 
on the new 
Olson automaiu 


pressure-type filter. 


OLSON FILTRATION ENGINEERS 


Division of The American Laundry Machinery Company 


DEPT. mM, CINCINNATI 12, OHIO 
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Field Report... 


VALVOLINE generators and large motors; $1 mil- 
lion will boost production of steam 
turbines at the Sunnyvale, Calif, 
facilities 

Expansion at Lester will increase 
; production capacity of steam tur- 
bines, heat transfer equipment, and 
related products by approximately 
one-third. Most of the money al- 
located will be used for purchase of 
new machine tools and rearrange- 
ment of equipment to improve effi- 
ciency of the manufacturing cycle 
Employment after completion of the 
two-year program is expected to 
reach the 9000 figure; current em- 
ployment is 7500 


0 S Walker Acquires Buck 

Buck Mfg Co, San Jose, Calif, has 
been taken over by O S Walker Co, 
Worcester, Mass, designer and 
manufacturer of magnetic chucks 
Buck designs and makes Bux por- 
table magnetic drillpresses and re- 
lated products 


Avco Gets $13 Million Engine Order 


Vatvouine’s amazing Tectyl Avco Corp’s Lycoming Division in 
rust preventives protect metal Stratford, Conn, has three AF con 
surfaces against every kind of rust 
and corrosion during storage and 
shipping. 


tracts for gas turbine engines. New 
awards bring the total dollar value 
of contracts received by the Divi- 
sion during the past month to $44 
million. One of the new orders is 


Low-cost Tectyl compounds are 
easy to apply by brush, spray or 
dip and just as easy to remove. 
They protect metal surfaces 
against ...sun and rain... heat version of the T-53 engine, upping 
and cold... salt air and salt water haft hp from 860 to 960 

. humidity, perspiration and Company’s Nashville Division has 
corrosive fumes. a subcontract from  Lockheed’s 


for development of a higher rated 


Tectyl rust preventives meet ex- Georgia Division to make large-size 
acting government specifications, panels of Avcomb stainless steel 
hone 1 > use » sec- 

Write today for these honeycor b to be ust d in the SEC 
tions of fuselage of the B-70 Valky- 


twe helpful Tectyl charts 


1. “Valvoline Tectyl U. S. Gov- 
ernment Approved Packaging 
and Preservative Chart.” Gives 
the Army, Navy and Air Force 
“Specs” and applications. 

2. “Valvoline Tectyl Industrial 
Rust Preventive Comparison 
Chart.’ Specifies applications 
covering the entire field. 


) VALVOLING a 
T tS t ALL-METAL PROTECTION - 
RUST PREVENTIVES | 
: ai I 


: 
“ 
s 


You guess you forgot fo oil it? 
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If you're filing metals with a file that isn’t called 
and doesn’t have a Nicholson or Black 
Diamond trademark, please read on. 


““Magicut” 


By changing to this file, you can cut metal filing 
costs as much as 25°; compared to the next most 
efficient file for the same metal. The extra efficiency 
comes from the unique tooth 


pattern. The ‘“‘Magicut’s” 


teeth are on an extreme wh! 


angle. They’re termed “‘pen- 
etrating-planer’’ type teeth. 
As the name suggests, each 


Files * Rotary Burs 
Ground Flat Stock 
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NICHOLSON FILE COMPANY, PROVIDENCE rR! 


Hacksaw and Band Saw Blades least 


stroke takes a deep bite and leaves a smooth surface. 


To get faster results at lower costs, change from 
conventional machinists’ files to the ““Magicut.”’ Use 
it on magnesium, copper, carbon steel and most other 
industrial metals. We believe you will see dramatic 


Ask your Nicholson or Black Diamond file 


distributor for a demonstra- 


results. 


tion and try it yourself. 


Industrial Distributors provide 


the finest goods and services in the 


possible time. Our products 


Industrial Hammers are sold exclusively through them. 


WY xa Se ww 
ees 
aa 

we 

wie 
ww Sab ‘et 
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Sa Se 
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Field Report... 


rie 2000 mph bomber that Lockheed 

, is producing for North American 
Want Aviation. Panels will be made in 
a new brazing furnace now being 


-f ®- installed which will be in operation 
Positive ~ this month 
Uniformity nih Sane tities. 


Rocketdyne Division is moving 

in your COLD FINISHED into the solid propellant field with 
STEELS the acquisition of Phillips Petroleum 

. Co’s interest in Astrodyne, Inc, Mc- 

Gregor, Texas. Details are still be- 

ing worked out, but it’s understood 

that the arrangement calls for NAA, 

which has had 50% control of 

Astrodyne since Feb 1958, to become 

















sole owners of the facility which 
specializes in research, development, 
and manufacture of high energy 
solid fuels, propellants, and devices 


| . 
W Y ( K () f F Calumet & Hecla is Discussing . . . 
transfer of stock of Flexonics 


Corp, Maywood, Ill, to C&H. If 


transfer is effected, Flexonics ill 
CARBON CORRECTED eypecvee a pcogpipn: Boo ansage Pe 


ope ated c 











Chicago fabricator of non-fe1 


! s metal tube and parts. Flexo 
ni makes flexible metal and syn 
hetic hose products 


US Chemical Milling Corp. .. 
Manhattan Beach, Calif, has 


THEY PROVIDE: taken over Darco Industries, Inc, 


lissile component manufacture! 

















with plants in El Segundo and Glen- 
dale. Darco’s Flotrusion Division 
microstructure owns a proprietary process for cold- 
flowing metals into tubular forms 


Predetermined and uniform 


Excellent machinability for 


the grade United Aircraft Will Spend... 











$68 million for expansion and 
modernization of production and ex- 
to full hardness without perimental facilities during 1959 and 
1960. Major share of the expenditure 


Can be induction hardened 


metal removal 


Optimum fatigue resistance 











YCKOFF STEEL COMPANY 


GENERAL OFFICES: 
our agonal Gateway Center, Pittsburgh 30, Pa. 
cH ’ 
ee eee rst Branch Offices in Principol Cities 
GUARANTEE OF Works: Ambridge, Pa. 
AA Chicago, lil., Newerk, N.J.—Putnem, Conn, 
SSagntt 
a, f 
u 
WYCKOFF STEEL PRODUCTS * Carbon, Alloy and Leaded 
Steels * Turned and Polished Shafting * Turned and Ground 
Shafting * Large Squores * Wide Flats up to 12%” x 2%" 
and 14" x 1%" * All types of Furnace Treated Steels Leave my tools alone Hasse; you don’t see 
including Carbon Corrected Steels me taking your tools! 
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Pittsburgh, Pa 


Stylette Plastics, Inc | 
; 
: 


fh 


1 tee 














“Since Cities Service Pacemaker 300 T- 
Injection molders operating perfectly.’ 


Daniel A. Goetz, President and Charles 
R. Goetz, Dan’s twin brother and Vice 
President of Stylette Plastics, agree on 
the value of a superior hydraulic oil. As 
Dan Goetz says, “we produce millions 
of ‘giveaway’ items every year. These 
items must be inexpensive . . . and to 
obtain the lowest cost possible we must 
produce in quantity and without expen- 
sive down-time on our injection mold- 
ing machines. We had previously had 
trouble with our hydraulic oil and I 
think it was primarily due to the heat 
involved. We called in the Cities Service 
Lubrication Engineer and he switched 
us to Pacemaker 300 T. Since using Pace 
maker 300 T, our six injection molders 


, 


have been operating perfectly.’ 

Pacemaker T is a premium hydraulic 
oil with excellent heat resistant proper- 
pe of hy- 
high 


ties and suitable for every t 
These oils have 


minimize VISCOSITS 


draulic system. 
viscosity index to 
change with changing temperatures 

They are also fortified to resist oxi 
dation and to give maximum protection 
against corrosion and rusting 

Contact your nearby Cities Service 
office for an experienced Lubrication 
Engineer to show you what advantages 
Pacemaker T can offer in your opera- 
tion or for further information, 
write: Cities Service Oil Company, Sixty 


Wall Tower, New York 5, N. Y. 


The Be gent oh Oe Carton at 
—_— 


The Goetz Twins, owners of Stylette 
Plastics went into the plastics business 
in Pittsburgh in 1982 on the recommen 
lation of their professor at Duquesne 
University. They started with $1,500 and 
bought a nine ounce injection molding 
machine to make plastic tile 


CITIES @ SERVICE 
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QUALITY PETROLEUM PRODUCTS 
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You can keep 


236 


BEARINGS AND BARS 
IN YOUR DESK DRAWER 


Let your local Bunting Distribu- 
tor carry your bearings inven- 
tory Hundreds of Bunting 
Distributors and Eleven Bunt- 
ing Branches supply from stock 
highest 
completely 


the most advanced, 


quality bearings, 
machined and finished, at low 


cost anywhere in America 


. +» where to get them 


Your Bunting distributor is listed 
in the classified section of your 
telephone directory usually under 
tars Bronze, and Bearings 
Bronze. Two Bunting factories and 
eleven Bunting Branch Ware 
houses expedite distribution in all 
ireas. Ask your local Bunting dis- 
tributor or write for catalogs 


- « » made to blueprint 


Bunting offers unmatched engin 
eering and manufacturing facilities 
for special bearings and parts of 
Cast Bronze and Sintered Oil-filled 


Metals 


The Bunting Br 


Toledo |, OF 


BEARINGS, BUSHINGS, 
OR SINTERED METALS 
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Ot gFCKk?r COPY OF 


Bunting's Engineering Hand 
book on Powder Metallurgy” de 
tails manufacture and use of 
sintered metal bearings and parts 


CATALOG NO. 58 listing...866 
sizes of Bunting Cast Bronze 
Standard Stock Bearings 


f Bunting Sintered oil 

e Stock Plain, Flange 

/ eel Bearings. Made to 
ASTM Standards 


267 sizes of Bunting Cast Bronze 
Tubular and Solid 13” Bars 


84 sizes of Bunting Sintered oil 
filled Bronze Tubular and Solid 
6%" Bars 

BAR CARD 40 listing 138 sizes 
of Bunting Bearing Aluminum 
13” Bars 

CATALOG NO. 258 listing...343 
sizes of Electric Motor Bearings 
for all makes and sizes of electric 
motors from 1/50 to 100 HP 


BARS AND SPECIAL PARTS OF CAST BRONZE 
ALCOA® 


ALUMINUM BARS. 
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Field Report... 


will be in the corporation’s Connec- 
ticut plants. R&D facilities will get 
production facilities, 
$29 million. All four operating divi- 
ions of United—Pratt & Whitney 
Aircraft, Hamilton Standard, Sikor- 
sky Aircraft, and Norden—are in- 
cluded in the program as well as 
United's research department in 
East Hartford, and United Research 
Corp of Menlo Park, a Calif sub- 
sidiary 


$39 million, 


$15 Million Railroad Car Order 
Pullman-Standard’s Bessemer, Ala, 
plant is building 750 composite alu- 
minum-steel gondolas for Southern 
Railway. Cars will have aluminum 
bodies and undercarriages of steel 
This is the first time the Bessemer 
plant has used aluminum in its cars 
and, as a result of the order, will 
install aluminum welding equip- 
ment. Deliveries will start in Octo- 
ber and will run through mid 
December! 

Southern has also ordered 490 ad- 
ditional cars, to cost $10.3 million, 
from Magor Car Corp, Passaic, NJ 


Link-Belt Acquisition 

Link-Belt Co has bought the patents 
and assets of the Teco continuous 
chip handling sys- 
tem from the Turbine Equipment 
Co, Westfield, NJ. System, which 
will complement L-B’s present line 
of conveying and processing equip- 
upgrades chips and turnings 
by crushing them to a uniform size 


automatic metal 


ment, 


and extracting oil or coolants which 


may be purified for re-use 








ual 


6.4 }- 


ra 


} |- 


/\\ \ 47. 


YY. 


your new position, Benson, you w ll hove 
much greater responsibility, much more work 


much more authority and slightly higher poy 


1959 





‘Greater 
7 Xoroi bh cclon's 


- Less 
IDYoyipehabest= 


me rey4-)¢ 
Costs! 


NEW 


BESLY 


DH4 Double Horizontal 
Spindle Disc Grinder 


This new grinder is built for top accuracy plus sub- 
stantial economy. The exclusive Besly precision quill 
and clutch infeed provides for feed increments cali- 
brated in millionths. Abrasive discs can be changed in 
30 minutes without disturbing setup (a 200% saving in 
downtime over conventional disc grinders)! Dressing 
time is cut to four minutes (a 500% saving)! Coolant is 
always under control and the cooling system is insu- 
lated from the grinder. Get full facts today .. . con- 
vince yourself that the Besly DH4 will help you do 


better work at lower cost. 


( ESLY) one 1 
Devore Herron to 
eerie den gine: 


WRITE FOR NEW BULLETIN 
containing complete engineer- 
ing details on the Besly DH4 





BESLY-WELLES CORPORATION 


120 Dearborn Ave., South Beloit, Illinois 


Grinders and Abrasives * Taps * X-Press Taps® ®* Drilis * Reamers * End Millis * Tool Bits © 


Gages * Carbide Tipped Tools, Bianks, Lapped Toss-away inserts and Holders 
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Cut your metal finishing costs with this... Free Literature 


To order any of these bulletins, circle 


NEW OSBORN BRUSHAMATIC. sinnetaineiiemaanen 


MACHINES AND ATTACHMENTS 


1 TURRET DRILLING MACHINES 
Brown & Sharpe Turret Drill- 


ing Division, Inc, 20 Fitch St, Eaat 

Vorwalk, Conn. 21-page catalog IT de- 

scribes and illustrates design and construc- 

tion features of machines and work-posi- 

- tioning tables Discusses B&S technique 

. ™ r which utilizes a machine on which six 

: spindles work on a single axis so that tools 
i for drilling, tapping, boring, or reaming 
‘ 
ms i 
a 4 


an be indexed in any sequence and locked 


into alignment with main drive spindle 
Machines covered include Model A which 
has a ‘,-in. drilling and tapping capacity 

steel with a 22 x 24-in. table work sur- 
face, and Model B and Model B Automatic 
with l-in. capacity in free machining steel! 


and 28 x 32-in. surface 


2 THREADING LATHES Gisholt 
Machine Co, 1245 E Washington Ave, 
Madison 10, Wis. 8-page illustrated bulle- 
tin 1215 gives details on Cri-Dan Model 
B high-speed, semi-automatic, single point 
lathe. All types of threads can be generat- 
ed including single or multiple start, coarse 
fine, left or right hand, straight o 
tapered, and either internal or external 
Unskilled labor can be used to load, start 
threading cycle, and unload the work; stand- 
ard machine can be set up in 15 minutes 


r less on most jobs. 


3 END MEASURE JIG BORERS 
Pratt & Whitney Co, Charter Oak 
Ried, Weat Hartford, Conn, 28-page circular 
614 presents illustrated description of con- 
struction features and specifications for 
three models for every work size require- 
ment. Open side design makes it possible 
to machine larger work sizes and a great- 
er variety of shapes than on jig borers 
f any other type. End measure system de- 
NEW OSBORN BRUSHAMATIC, ROTARY INDEX MACHINE tailed. Additional equipment pictured and 

Units can range from manual to fully automatic operetior Guennen 
4 20-IN. BANDSAW—Rockwell Man- 
ufacturing Co, Delta Power Tcol Di- 
6 e e iston, 462 N Lexington Ave, Pittaburgh 8, 
Unique “building block” design means Penne. S-page Mustrated bulletin describes 
init with a variable speed drive (50 to 
+ e + +. efe 4500 fpm) for cutting everything from 
unlimited production flexibility stainless to aluminum, wood, and plastics 
Includes specifications, catalog listings, mo- 
tors and motor controls for single-phase 
and three-phase operation, and list of 
NEWEST ADDITION to Osborn’s broad line of metal finishing ma- accessories 

hines are these Brushamatice, Rotary Index units. Capability: 5 NUMERICAL CONTROL SYSTEMS 
General Electric Co, Schenectady 
N} 8-page publication GER-1581 ex- 
rat a a el plains how systems for machine tools com- 
“huild’ custom Brushamatic Machines from basic “building block pletely direct automatic production of sim- 


components brushing heads, index tables and electric controls. ple and complex parts in  job-lot 
production. Numerical positioning control 


significant increase of your production capacity 
Most important feature— production men can economically 


Other advanced design and construction features make these new 
Brushamatic units worth your immediate investigation. 

Your Osborn field specialist has latest application data on a wide 
range of cost-saving finishing methods. And an Osborn Brushing 
Analysis — made in your plant —is the first step to pinpoint savings 
on your operations. Write for details. The Osborn Manufacturing 


Company, Dept. C-87, Cleveland 14, Ohio 


ThE OS80RN MANUFACTURING COMPANY 





METAL FINISHING MACHINES...AND FINISHING METHODS 
POWER, PAINT ANDO MAINTENANCE BRUSHES 


FOUNDRY PRODUCTION MACHINERY OS N I'm not interested in why you're 10 minutes 
late today; where were you Mondoy and Tues 

® tol 

oy 
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To the Outboard Motor Industry 


on its 


At the end of its first half century the outdoor 
motor industry can regard its “family of 
fans” with pride—all 35,000,000 of 
them. Today almost 25% of this 

nation’s population find fun, 

recreation, even employment 


in outboard powered craft. 


ROCKWELL “C” 48-53 AT PITCH UNE 


DOUBLE DIAMOND'S CONTRIBUTION 


Major makers of electric-starting out- 
boards come to Automotive Gear for 
their flywheel starter gear require- 
ments. They receive our extensive ex- 
perience in making millions of them 
for the automotive field—plus skilled 
engineering aid—plus respect for their 
specifications—plus localized harden- 
ROCKWELL "C” ing for better, longer gear perform- 
on aoe ance—plus good delivery. 
DUCTILE BODY ROCKWELL "C” 10-20 If you are powering a product, why 
not talk to the company that special- 
izes in power transmission via gears 
of many types? An engineer will re- 
spond to your inquiry. 


ATON AUTOMOTIVE GEAR DIVISION 
RICHMOND, INDIANA 


SHADED AREA IS 
HARDENED WORKING SURFACE 


(us - GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 
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Need Pressure 
AND Volume? : e:2:2.c22. 


X=) eo} t- for) with TOOLS AND ACCESSORIES 


THE SPIRAL POINT—A NEW 


COOLANT PUMPS 


at less cost! 7 CAM .- CPERATED semanas 


Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover 























and numerical contouring contr 


liscussed; operation and application « 


UNITS—Standar 
ring Co Laure 
hi-page bulletin 
addition to drawings 
* 
* 
ams, results o 
ensior of 


tables 


@ Instant flow thru check valves and 
restricted passages. 


@ Pumping thru filters. So 2 eee oe ee ee MARKING 


Bivd, Weat Hartford 1, Conn. 7-page circu 

@ Abundant flow even through a maze | fer 600 eupliinn penatied aspects of diaaae- 

of pipes and fittings. | over. A questions-and-enswere section cov- 
ers the more immediate points that w - 


@ Trouble-free replacement for an Tt manatees. Saleie o 


hart that can be used to determine wheth- 


G P . t ’ not the lifference between the ‘ : 
as —_— | ne é inches ! ve Significant r r - Blaisdell markers 
ilar »« pecific dimensions and = 
Compact, dependable GRAYMILLS ros oo ao ote Bice oo ier do the trick 


Coolant Pumps can give you up 
to 10 GpM at 65 ft. head. No metal 


to metal contact, no seals, no ins hides Car CHINA-MARKER 


packing. Smooth, quiet perform- 

i ., 2 ~S by leading | ey Ce er eee anes eee 

~ ‘ - 4. I a ry le acing ot oh tole en a Unsurpassed for bold, bright 

Industria istributors every- toolholders, thr blanks, centerless marking on all surfaces. Strong 

where. Ask for Bulletin No. 30-10. rolling rolls, heavy met ne and durable—adheres firmly—14 
Hovis vivid colors 


OMNIMARK Thinner diam- 


eter lead for fine line marking 





NG TOOLS— Maa 


WRITE FOR THIS =. JQ RECESS! ; 
NEW CATALOG Rg oy : a be ye aa 


Showing standard and JIC abe , ' 

* ve ke 1 pe ‘ ir specifying 
model centrifugal and gear 
type pumps, pumping units 


sccemmories and helpful selec 


ee tine tthe tel, Chek Hat tebe fe out | ay 


MECHANICAL PENCIL 





Convenient propel-repel action 
8 brilliant, all purpose leads with 
barrels to match 


AT BETTER STATIONERS EVERYWHERE 


se eeeaaceaea 
Test the marker that suits your needs. Send 


for sample naming this publication 


blaisdell NY 


SOK BETHAYRES, PA 


GRAYMILLS JM | CORPORATIO 


LINCOLN AVE. 
CHICAGO 13, KLINOIS 





, 
, 


See ee eee eee eee eee eee eee Oe We got it all back together again 
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of dome things with 


seamless copper tube are unlimited —from capillary S1ZeS 


to 26-inch diameter—round tubes or special shapes. 


A better product faster. In the Kodak Roll Paper 
Dryer-Glazer shown below, photographic print 
paper travels around a heated, mirror-smooth, 
chromium-plated copper drum. This drum could 
be formed from sheet metal, welded and ground 
But Eastman Kodak Company takes a production 
short cut and buys the drums ready made 

Anaconda seamless « opper tube 26” inside diame- 
ter, in wall thicknesses of %”, cut to 20” lengths 
Having the thermal conductivity and corrosion re 
sistance needed, the tube is also easy to polish to i 
high mirrorlike finish photo left), provides an 
excellent base for fine chromium pl iting. No seams 
mar the surface. Production time and steps are cut. 


Rectangular copper tube carries current and coolant. By liquid High-precision tubes meter fluids. York Corp., subsidiary of Borg- 
cooling conductors in generator stator bars, General Electric has Warner, has found restrictor-tube metering of refrigerant in pack- 
opened the way to doubling generator ratings without appreciably iged air-conditioning units up to 25-ton capacity has greatly 
increasing frame size Tubes approximate ly 0.300" < 0.130" O.D reduced field) servic« | 
| on all units. Anaconda Copper Restrictor Tubes have consi tently 


juirement Phese tube ire available in 


ssible the 5-year protection plan 


shown in cross section above, are shipped in long coils. Specia 
shape tubes are available in a wide variety of sizes, cross sections, met York's strict re 


ind alloys copper or aluminum in nominal I. D.’s from .025” to .090 


HETHER you need long lengths of copper capillary 
tubing for air, hydraulic, or lubricating lines or for 
instrument tubing—or large-diameter tube in copper or a 


4 


copper alloy, call your American Brass Company represen SEAMLESS COPPER TUBE 
tative. He can help vou select the product vou need from CAPILLARY TUBE e SPECIAL SHAPED TUBE 


the broadest range of seamless tubes available to industry 

~_ . , . / ’ “ merice as omp 
Or write: The American Brass Company, Waterbury 20 Made by The American Brass Company 
Conn. In Canada: Anaconda American Brass Ltd., New 


Te ronto ( Intario 
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Now 


AUTOMATIC 
NING 


POSIT 


with the 


DIX! 75 horizontal optical jig borer 


offers you increased 
ACCURACY 
VERSATILITY 

bo 0030) 81 Ov A's Ye 


e Automatic positioning can be changed instantly 
to manual operation 
Projected optical setting direct reading to .0O0005 
for linear motions and 1 sec. of arc for built-in rotary tabl 
Linear optics provided with adjustable zero referenc 
Simplified controls functionally arranged for 
greater operating speed and efficiency 
3” diameter boring spindle 
Increased capacity: table size 39%." x 32”; 295 
235%" longitudinal travel; 255.” vertical travel 
Hydraulic feeds and infinitely variable spindle speeds 
Rear support optional 5 


. 


MBI has engineers available for consultation, guar- 
an service by factory trained staff, and stocks 
spare parts in New York.—Join the long list of lead- 
ing aircraft and manufacturing plants throughout 
the United States which are using the horizontal 
optical jig borer. 
Demonstrations upon request at our conveniently 
located demonstration centers. 


M. B. I. ExPortT & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, IN‘ 
475 Grand Concourse, Bronx 51, N.Y. 


“Over 25 years’ experience in designing and building machinery 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


»wers machine used, kind material, 
hardness, feed, speed, manual! or automatic, 


spindle hole size 


SNAP TORQUE 

WRENCHES~—-Skidmore Engineer- 
ing Co, 1Z Richmond Rd, Bedford 
Heights, Ohio. Catalog sheet illustrates and 
describes new line. Design features, oper- 
ating and application information included 


11 ADJUSTABLE 


| TRACER TURNING TOOLS—Wes- 
1220 Woodward Heights 
Bled, Ferndale 20, Mich. 4-page illustrated 
bulletin 459 provides information 
standardized line of Multicut tools that use 
standard 55 diamond-shaped throw-away 


son Co 


carbide inserts Applications for various 


styles pictured; dimensions and erances 


included 


13 CONVERSION FACTORS 
CRART— Precision Kanipme 
44 E Ravenswood Ave ( 
Chart includes common 


WALI 


as inches t entimeters 


to liters, s ell as 


14 SNAGGING WHEELS 
Abrasive Co, Tacony & 

Penna 

ESA- pictures and describe 

esinoid and vitrified bonded abrasiv 
table grinding machine 

1 ors 


Philadelphia {-page 


and standard grain anc 
given for straight wheels 


and abrasive cones 


tAFTING EQUIPMENT May 
4 Commerce St hebowe 


head 


HEAT TREATING AND WELDING 
UNIT 


hyr rcturtr Co 


15 RESISTANCE SOLDERING 
Ze Manu } 
Hindry Ave Ingleu Calif i-page cat- 
alog K-3 contains information on three 
dels of MicroBraze nits for as 
ine soldering, and ten types 
bes. Development f preci 
technique through is€ 


ed MicroBrazer 


That machine has automatic position control 
positive clamping, adjustable spindle speeds 


variable power feed, and the first thing you 


turn out on it is a reject! 
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Vertica 
grindin 
tapers 
profita 


Standard vertical grinder above is typical of those used by 
leading manufacturers of large valves for grinding internal 
taper seats. Profits are made because set up time is fast; 
for example, it takes about five minutes to change over 
from grinding 18” valves to 10” valves. The inherent rigid- 
ity of the machine is made doubly effective by gravity. 
Valve, fixture, and face plate are supported on a heavy 
vertical work spindle which promotes accuracy, precise 
concentricity, and extremely fine micro-inch finish. 
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Internal valve tapers, as shown above, are fast payoff 
jobs on a Springfield Vertical Universal Grinder. On this 
valve taper, stock removal is 0.020" with a requirement 
for 85° blue or better on a taper gage. Surface finish 
is held well within the 30 RMS specified. Machine 
swings to 52”, grinding holes from 2” to 42” dia., 24” 
deep in irregular or regular shaped work pieces 

Not limited to internal or exterior tapers, a Springfield 
grinds efficiently on O.D. and I.D. shoulders, offsets, un- 
dercuts, irregular holes, and mating angles—usually in 
one chucking. 

A few production and toolroom men turn to a Spring- 
field because there’s no other way to do the job. Most 
turn to a Springfield because it’s.the most profitable way 
to do many jobs. Write today for Bulletin No. 197-D. 
The Springfield Machine Tool Company, Springfield, O. 
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ope] > me -7 ui 2) 


LIVE 
CENTERS 


GUARANTEED TO MATCH 
OR EXCEED, ‘‘CRITICAL’’ 
JOB SPECIFICATIONS 


BAND Ideal has 


tion methods with 


In GOLD line 


combined the latest produ 


the 


their traditionally fine craftsmanship to bring 
lard of excellence in 
» GOLD 

quality 
GOLD BAND 


can be 


you an unequalled stan 


live centers. Accurat to Ooo! 
BAND Live Centers offer 


at production prices. Specify 


custom 


Live Centers and your every need 


accommodated fre stock 99 Umes oul 
of Ideals GOLD BAND 
offer fied 
higher lathe output both i 


Sead for 


Complete catalog data 
and specifications 


100 Live Centers 


savings simpl operations and 


quantity and 


quality. Contact today r 


A COMPLETE 


DISTRIBUTED BY 
INDUSTRIAL DISTRIBUTORS 


PRECISION 
FITTED 
BEARINGS 


Live Centers feo 
machined 


deo 

ture precision 

and hordened bol! 
rolle beorings 

superior accuracy 

ond performance. Secled 

to keep dirt out 

grease in 


LINE FOR EVERY WEED... SPECIALS, T08: 


IDEAL INDUSTRIES, Inc. 
1057-H Park Ave., Sycamore, Ill. 
THE NATION'S LEADING 
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The INSIDE STORY 


about 
NATIONAL Keyseating Millers 


NATIONAL Kevyseating Millers are designed 


for milling er kevseats in one cut in 
} 


offset he with parallel sides through 


partly 


holes 


wles of standard width and depth in 
other 
Miller 
ring straight keyseat in per 
thu 
} 


work to drill press table 


and many 


ot 


that ar yne end opera 


tions rt m I i le " ide on body enters 


kevseat 


fect alignmen xis of the bore s making 


it uNMecessary 


CUTTERS are from high speed steel which are 
and irately 


break 


tter and 


fications act 


hardened t ‘ ll spec 
of teeth are staggered to 
wear on both ct 


National Keyseat- 


and 


driving pins. It will p: 1 to put 
ing Millers on the next kevseating job 


innsic 


MACHINE TOOL CO 


CINCINNATI 22, OHIO 


174 CIRCLE 269 READER SERVICE CARD 


. complete, handy size 


WRITE TODAY 


fer Catalog Neo. 17 





Free Literature 


To 
corresponding 


these bulletins, circle 


inside back 


of 
number 


order any 


cover 


operated 


nd heavy 


WELDING 
St, PI 


TING PROCESS 


Forbes A 


TRODE 


CHART Na- 
Chew 
i Chicaac 

tems of 
than 
des. Data 


“alloy, 


WELDING CABLE CONNEC- 
Producta Inc, PO 
Kans 


ribes corn 


ARC 
TIONS—T 
f Wichita 


weco 


19 


12-page catalog 


illustrates and des« plete line 
ns and accessorie 


es included 


PLANT SERVICE EQUIPMENT 

BATTERY 
@ TRIAL TRUCKS tri¢ 
T'rv ( ed Products Mar 


vay Center 


ELECTRIC 
Elec 


INDUS- 
Industrial 
urac ture ra 


Pittaburg! 


Aw 
tt (rae 
it his business to learn how 
the 


fo op 
thot's 


He made 


erote every machine in shop—now 


his job 
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At arctic temperatures and supersonic speeds 


... what happens 
to aircraft skin ? 











ITH AIRCRAFT POWER mounting, with speeds that leave 
WH ccna behind, extremely high frequency vibrations 
were bound to build up. What would be their effect on 
aircraft structures—at temperatures ranging to 65°F below 
zero? To find out, radiography and Kodak Industrial X-ray 
Film, Type AA, were put to work 

The radiographs revealed fatigue failures and gave clues 
to the nature of the stresses. 

Exposures were made at target distances from 5’ to 15’ 
with exposures from 40 sec. to 90 sec. In spite of the cold, 
the film received no special handling 

All of which shows the importance of radiography 
as a test—also the dependability and versatility of Type 
AA Film 

If you build intricate assemblies, make castings or produce 
welded products, radiography can provide inside informa- 
tion as nothing else can. It can save time and money 
improve foundry production and welding operations 

If you would like to know how it can help you, discuss 
it with your Kodak x-ray dealer—or with the Kodak 
Technical representative 


Technicians of Aircraft X-ray Labs, Huntington 
Park, Calif., radiograph fin of aircraft at —65°T 


y 
seer ee ee 
™ 


Radiograph reveals evidence of material fatigue 


under stress 


X-ray Division... EASTMAN KODAK COMPANY. .. Rochester 4, N. Y. 


Read what Kodak Industrial X-ray Film, Type AA, does for you: 


¢ Speeds up radiographic examinations. e¢ Provides excellent uniformity 


¢ Gives high subject contrast, © Reduces the possibility of 
increased detail and easy readability pressure desensitization 
at all energy ranges. under shop conditions. 
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va0O0 
Free Literature LONG 


To order any of these bulletins, circle 


corresponding number inside back cover Stl ip e 
s information on bat- 
ns, andcontos. Re | PRESSES 


npany letterhead 





fcme Induatries, Inc, ¢ N Mechanic 
Jackaor Mici 4-page illustrated cat- 
71 describes line of Mode ASC self- 
may be installed with 


20 PACKAGED AIR CONDITIONERS 


work may be air or 

An 80,000-pound ten-spindle gear shaper ol nd are available in sizes 
ror Dimensions and 

18 construction 


Read the fascinating human story of 


data 


Precision Valley | 21 PORTABLE BLOWER - VACUUM 


THE MACHINE TOOL COMPANIES CLEANERS—-Ace-Sycamore, Ine, 448 


OF SPRINGFIELD, VERMONT DeKalb Ave / re i-page illustrat- 
ed b 


by Wayne G. Broehl, Jr incladian bhend-porta saeltie 


jiletir pr de ormatior 


* ven around 
endent Yankee-in 


on the Black 


Walter Kidde & ¢ Main St, Be 
N §-page brochu P-49 describes 


22 FIRE-FIGHTING EQUIPMENT 


Lamson Ma and strates all types of portable ex- 


mpany, the Fellows Gear Shaper tinguishers, wheele iT built-in carbon 

and the Bryant Chucking Grinder | dioxide extinguishing systems, and several 
ay internationally fa types of fire detection devices. Chart indi- 
ates which extinguishers are approved for 


¢ 


ime n each ass « fire--ordinary com- 


@ What key inventors and inventions. wind bustibles flammable juids, nd rica 
alls, and financial bootstrap operations were equipment 
were involved in their beginnings? 


@ How have they survived severe cyclical swings | FINISHING EQl IPMENT Lord 
and wildly fluctuating profits during wars 23 p ™ 68 S Queen St, 
booms and depressions? York Peane pag bulletin 1930E de- 

ribes new 15-hp co Vibrator added to 


ne of units t t mit y controlled vibra- 


hemica ( 


@ How have they enlisted local support? 


@ How has outside labor and the union tion for precisior nishing of wide range 
movement affected them? { ty I 
‘ y pes, 


@ What is America’s vital stake in the sur and 


vival of this relatively small but all-im 


portant industry? 


pages " find thought-p 


ideas abou he problems of de 


in cen tie 24 en c B orenas poets — - 
and increased automation, women rth Se j , j page Instructors 
machine tox industry, bigger sales Manual ‘ 4 r use as a guide in 
amaller of post-war machine training s theory of oper- 
ing, factor n downturns, the ap racwess Gemon- 


prentice situatior material priorities, fo- 

reign markets harging for outside prob- STILL 

em-solving, mergers, new models and lower the most inherently 
ifacturing costs to meet sales slumps, - 

liversity of items vs. specialization, and accurate inclinables 

neny move you can buy—and 

PRECISION VALLEY ts a muat for the ” 

achine tool executive who must think so the most logical 

id plan ahead. History repeats itself. Ex | for mechanized 


srience ia the best teacher. This RECORD 
or automated 


al of informatior 


operations. 
SEND NOW om 
Prentice-Hall. Inc., Englewood Cliffs, N.J : 
einai abt ates Emhart Manufacturing Co. 


lays I rs . 
ents for { ot Hudson, New York 
oe V &O Presses and Feeds 


City. Zone, State 
SAVE: Send payment with order and we'll prepay We gotta quit meeting secretly like this Alex; 
packing, postage. Same retura privilege ve Ae | you know the boss ‘Il blow his stock if he 


| cotches us! 
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The Know-How Dimension 


in Milling Machines .. Special Machinery .. Automation Equipment 


A section of our assembly floor 
showing Avtomation-Type Ma- 
chines in process of manufacture. 


No. 2-20 Miller... 20” 

table travel .. 42” x 

12” table full auto- 

matic hydraulic feed. 

/ 

No. 1-14 Miller. .14” 
table travel . . 32” x 
9” table . . hydraulic 
table feed. . full 
automatic cycle. 


a 


No. 3-36 Miller... 36” 
table travel . . 64” x 
16 table . . full auto- 
matic hydraulic feed. 


.. makes the difference in cutting costs .. increasing production 


Know-How, born of years of experience, abetted by other production problems . .. you may wish to con- 
sound and imaginative design and quality manufactur- sider a Kent-Owens Milling Machine or a Special 
ing standards . . . is the reason why many of our cus- Machine designed for a distinctive and individual 
tomers, representing a wide and diversified coverage application. Contract Machine Building (customer 
of industry, come back to us again and again for designed equipment) is another of our specialties. 

Write or call... Kent-Owens will be pleased to 


answers to their production problems. 
When you are considering procurement of machinery quote your requirements. Kent-Owens Machine Com- 
for your milling needs... or seeking the solution to pany, Toledo 10, Ohio. 


BCEINT=QWENSS. Witte vcchines ond Special Machinery 
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better, faster more economical , Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover 


and written examination for the 
trainee. Photos illustrate construc- 
details of each model manufactured by 
mati Causes and preventions of ac- 


vered 


25 BARREL FINISHING Tumb-L- 
Matic, Inc, St Mary’a St, Stamford 
Monthly newsletter, Tumb-L-Matic 

-overs new equipment, compounds, 
media, barrel finishing techniques ap- 


th rubbe or wood- 


PARTS AND MATERIALS 


SCREW THREADS CHART—Ohio 
Rod Producta Co, 20259 Firat Ave 
io, 8 x ll-in. chart shows all 
for Unified and American external 
threads with diagrams indicating 
ring. All specifications (0.060 
as well as thread symbo 
and min diameters, max 
included Request direct 

erhead 


26 | EPOXY PRODUCTS—Carl H Bigg: 
Fourteenth St, Santa Mon- 

Condensed catalog covers many 

nd accessories useful in pro- 

Helix epoxy bonding agents 


inds, sealant and coating 


27 MULTIPLE-PLATE CLUTCHES 

Twin Diae Clutch Co, Racine, Wia 
etir 134-( i a i-page engineering 
mary on these units for machine tool 
atior covers Model MTS, a single 
tch, and Model MTU, a duplex unit built 
a1 single hub. Both are available in 10 
with plate diameters ranging from 

n. They can be furnished for either 

wet operatior Complete specifica- 

and dimensional data included as 


schematic diagrams of each model 


e : e 28 MINIATURE SPEED CHANGERS 
Metron Instrument Co, 482 Lincoln 
(, r/ Li, * t, nve , Col llustrated bulletin 96 


ribes Series 2. Speed ratios are 


*& ntinuousi table over a 25:1 range 
1:5 up to 5 down). Units handle torques 

from 5 t oz-in. depending on the ratio 

! speeds ip Ot rpn power 


rm gear, spur 


GUN/DEEP HOLE DRILLS = ialiele 


29 POLYDYNE DRIVES—4« 
Trillions and trillions of straight ELDORADO DRILLS can solve your trie Co, Senensctady NY 
holes with ultra micro-finish, perfect hole’ problem small, large, short & a “ate ifee ace 
size, absolute roundness and preci- or deep, single or multiple set-ups. ‘ 
sion tolerance, drilled in one opera- 
tion, in practically any material ELDORADO with its modern and 
steel, stainless steel, cast-iron, brass, well equipped research facilities, con- 
aluminum, plastic, magnesium, titan stantly strives to design and develop 
ium and other alloys. Thanks to better tools to help you eliminate 
ELDORADO production-proved your drilling problems. Avail your- 
DRILLS self of this experience. 





MADE TO YOUR SPECIFICATIONS AVAILABLE FROM STOCK: 








Siz 25 to 2" dia » by” dia. in 64ths b2” to 44” dia. in 32nds 
i 


OA Tenetl » 400 dia ", 16°, 22, 36° 16", 22", 36" 





dia. x 244” long 1” dia. x 2%4” long 


Tips arbre Carbide Carbide 


























Now, order from stock, or send in your specifications for a prompt quotation. 


ae inaiamannd 





Send for new literature 
ra Specializing 100% in Gun/Deep Hole Drills and Related Tools, 
ts y) ELDORADO TOOL & mfg. corp. 
(*) Trade Mark BOSTON POST ROAD @ MILFORD, CONN. 
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working for you 


through BETTER 


High Alloy Die 


Fully-uniform 
DESEGATIZED® 
High Alloy Die Steels 


* OLYMPIC FM 
* BR-4 FM 
* GSN FM 


* COBALT CHROME FM 























Users of Latrobe’s 12° chromium die 
steels pave the way toward greater production 
economy. Why? Because, asa result of Latrobe’s 
exclusive DESEGATIZED" process, these 
steels are free of harmful carbide segregations 
—fully-uniform to insure maximum die results. 
Containing evenly-dispersed alloy sulphides, 
they are easier to machine ... easier to work! 


Put Latrobe Metalmasters to work on your 
long-run dies through using DESEGATIZED' 
High Alloy Die Steels... steels made by Metal- 
masters who know your production die require- 


ments! 


Call your Latrobe representative today! 


LATROBE STEEL COMPANY 


MAIN OFFICE and PLANT: LATROBE, PENNSYLVANIA 


Branch Offices and Warehouses in Principal Cities 


Copyright 1959—Latrobe Stee! Co. 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover 


features; includes mounting 


positions, rating tables, and description of 


jrations, and 


accessories 


30 ALUMINUM BRONZE ALLOYS 
Ampco Metal, In-, 1745 S 38th St, 
Milwaukee 46, Wis. 4-page bulletin G-51 
1 les data on stock products available 
lude extruded solid rounds, cen- 
cast bars, rolled sheet and plate 
rectangles, cast die blanks, and 
bushings. Sizes, physical prop- 


nd applications listed 


Hoover B ‘ fearing Co s 


31 DOUBLE ROW BALL BEARINGS 
400 

State Rd nr r U 4-page bul- 
scribes bearings 

and snap ring 

cations requiring heavy 
derate thrust shaft rig- 
ising area. Dimension 


GOSS « DeLEEUW nin 


Co Rellevs 


AUTOMATIC : | : “i | : na 
8-409, describes PT and 9SP u 

" ns ictured as well as the driv- 

Pe ‘ nstallation sequence) for each 


p ranges for the full line 


MACHING | Steer 


33 STAINLESS STEEI 
Corp, Union, NJ. 4-page folder de 
be a sulphuric ac 


id-resistant stainless 
20-S available in pipe, tube, 


nion Steel 


plate, bar, and wire. Includes 


and welding information 


7 ¢ Syracua 4 Catalog 


fea- 


34 ROLLER BEARINGS Rollway 
Bear 


The outstanding advantage of 
this machine is ability to han- 1 ; egg 
dle operations on one, two or ah eile time iieialbenabeind 


three ends of a piece simul- nye tas peeling: ae 
taneously or in sequence, with- 


out changing set-up or rehandling. \t is the only standard machine 35 HIGH-TEMP AIRCRAFT BOLTS 


; : Standard Preased Steel Co, Box &75 

that will do this. | , kintown, Penna. 4-page illustrated form 
| 484 covers bolts for working temperatures 

ip to 1600 F; previous high sustained temp 

1-2-3” means ability to handle work requiring machining | ir ctantaed cineca telin wen 1000 1 
Charts and graphs r dition to text 


operations on one, two or three ends simultaneously or in | sho 


bolts 


sequence—a method exclusive with bricated from advanced metal alloys 


r Hastal- 


Goss & DeLeeuw and offered on this "The x ie w tensile 


‘ i to ),000 psi 
machine. 1t 1600 F; stress rupture strength for 10 


For complete details ask for illustrated 


bulletin. Send samples of your work for 
time and cost estimates 


MACHINE COMPANY. KENSINGTON. CONN.. U.S.A. 


ESD g Lote or not, you'll use the porking lot! 


180 CIRCLE 276 READER SERVICE CARD American Machinist * August 10, 1959 





Test The DIMENSIONAIR 
Against Any Other Air Gage! 


You will find 
the DIMENSIONAIR 
measures... 


Set this gage quicker than you 
can set your watch. Once set 


J it stays set! It can’t drift. e More Accurately 
e More Dependably 


No need to keep 9 = @ Faster (Greater Plug Clearance) 


stockpile of dials 
This 7'2" accurately 


calibroted, all- @ With Less Maintenance Cost 


useable scale will e 

answer every nor- and with Less Dependence on 
mal gaging need P 

Operator connor Skilled Help... than any 


change magnifica- e 

tion or monkey Other air gage you can buy 

with your gaging 

tolerances , , : bud , 
[his is not just a claim... it’s a statement we're 
ready to back up. We offer you the chance to 
try the Dimensionair on a “no strings-attached” 
trial basis in your own shop. But, if possible, 
try it in direct competition with any other lead- 
ing air gage so there will be no doubt in your 


mind about the best gage to use. 


MAIL THis ~~ 


EASY-TO-CLIP it 
COUPON ? 


TODAY! P 





f 


Longer approach range. Greater plug 
clearance. Easier exploration. Longest 
useful life. Self-cleaning jets. 

NOTE: No centralizing error. 


Accurate setting is guaranteed 
with one master 


t. 
Aik FEDERAL 717 03" 2 





FOR RECOMMENDATIONS IN MODERN GAGES 
Dio! Indicoting, Air Electric, or Electronu—for Inspecting, Mecsuring, Sort ng, or Autometion Goging ? 


¢ 


¢ 
yd 
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KRW has done it again! This time, the 25-1000 ton KRW 
line of 4-column, single action hydraulic presses has been 
modernized to set a new pace over a broad work range 

Bristling with newness, these smooth-acting machines are 
built to outperform even KRW’s highly regarded, prior 
designs in a wide variety of assignments: Blanking, forming 
punching, trimming, drawing, extruding, briquetting, 
straightening, pressure clamping, laminating and bonding 

Already acclaimed “a marked success,” KRW’s latest 
version of the 4-column press boasts numerous features to 
improve quality and increase productivity: Of rugged, 
welded steel construction, the crown, bed and sliding platen 
provide maximum resistance to deflection. Align-bored to 
1utomatically controlled tolerances, the sliding platen is 
guided on ground and polished columns which are closely 
fitted into the crown and bed. 


SEE KRW PRESSES IN ACTION 
METAL SHOW « CHICAGO « NOV. 2-6 
BOOTH 1566 


Easy to adjust, KRW hydraulic systems assure instant, 


complete press control. Compactly designed, the pumping 
unit can be mounted at the top of the press or furnished 
for floor installation. 


Available with either up-acting or down-acting platens, 
KRW 4-Column Presses can be outfitted with manual lever 
or electric push buttons for single or continuous cycling 

For detailed information and specifications, write for 
Bulletin 95-D. K.R. Wilson, Inc., 212 Main St., Arcade, N.Y 


At HYDRAULIC 


PRESSES 
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James N F Reynolds Jr has been 
named president, manufacturing 
for Van Norman Industries, Inc, New 
York. He was formerly with the man 
igement consultant division of the Sco 
vell Wellington Co 


Gilbert L 
president 


Holt 

manufacturing 
and Foundry 

Industries, In New 


has been named vice 
for the Am 
Division of 


York He 


vice 
erican 
ACF 

was formerly 


division's Berv 


NAMES IN THE NEWS... 


Edwin M Miller, 


chinery 


head of the ma Gerald J Lynch has been elected a 
Ford Motor Co 
general manager of 


which 


manufacturing 
Electric Co, 


division of 
Cleveland, has 
been elected a vice president of the Aeronutronic 
Also named vice presidents as a 
George F Willis, head of 
trode manufact 
A Wilson, in 


engineering Sé 


vice president of 
Lincoln Mr Lynch is 
was established 
July 1 
Svstems, Inc 


Ford 


firm company division when 
the elec 


Robert 


application 


Aeronutronic was 


iring division with 


merged 
charge of 
rvice, developing pro 


applica 


George A Saar has 
assistant to the president of 
Allis-Chalmers’ Industrie 
He was previously 


been appointed 
and 


tions of ar 


cedures techniques for vice 


welding Group 
manager of the 
at the Norwood 
S Evans has 


chief enginee1 


Robert A Jentsch has 


manager otf mi; 


been appointed — electrical department 
(Ohio) Works. Earl 
York Ai been named assistant 
Mich. He was of the Steam Turbins 
Automati He was former]; ! in charge 
ge! of the project tne 


ment 


anufacturing of the 
Hydreco Division of New 
Brake Co, Kalamaz 


oo 


Department 


section in depart 


* 
Zz . 


(left) 


iring 


Stephen Miller 
Division of Cle 


has been appointed sales 
division of US Industries 
Carbide & C 
engineer at Cle 


Detroit 


manager of 
He formerly 
David L Dumond has been 


He was previously engineering mana 


the Machine Tool 
associ ited 


In 
Louis 


was 
with 


Union irbon Corp in St 


named chief 


the ¢ 


ring er for 


‘ross Co in 
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James H W Conklin has been appoint 
ed general manager of Pratt & 
Whitney Co, West Hartford, Conn 


pa hree years he 


For 
been a 
and 
that gen 
iger of Yale & Towne 
Co's Material Handling 


has 


management consultant in sales 


marketing and prior to was 


eral sales man 
Manufacturing 


Division 


R K McConkey has been promoted 


from assistant general manager to 
the Industrial 
Roller 
A E 


assistant to 


manager of 

Timken 
Ohio 

from 


general 
Division of 
Co 


Bearing 
Matejka 
chief 


Canton 
moves 


up 
product engineet 


named vice 
the Ajax 
Engineering Division of Ajax Mag 
nethermic Corp, Youngstown, Ohio 
He was formerly president of Ajax 
Engineering Corp, Trenton, NJ 
Melvin A Raney has been appointed 
vice pre 
Electrotherm 
was 
facturing for 
Warren 
vo Ajax companies were joined 
th Magnethermic Corp 


Manuel Tama been 


president in 


has 


charge of 


ident in charge of the Ajax 
He 
charge of manu- 

Taylor-Winfield 


Earlier 


ic Division, Trenton 

formerly in 
ne 

Ohio 


Corp this year 


t rl 
ne \ 


Chester S Johns, genera! sales manager 
of Buhr Machine Tool Co, Ann Arbor 
Mich, will assume all of the duties for 
merly handled by A A Vetter, vice pres- 
ident 


} 
sales 


who has left the company 
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One order, one source 
... every fastener need 


Eliminate 
delayed 
deliveries! 


Production line techniques re- 
quire positive deliveries and fast 
service. Orders for So-Hard stand- 
ards are processed for shipment 
the day they are received. This 
spec ialized service backs up dis- 
tributor supplies—eliminating de- 
layed deliveries 

For added measure, famous So- 
Hard fasteners have proven their 
worth—for nearly a century 
Whether you order by the carload 
or by individual packages, there'll 
be no rejects, no seconds only 
quality precision-made products 
Specials on order. vee 


SCREW AND BOLT CORPORATION 
OF AMERICA souien 30'P3 


America’s Most Complete Line of Industrial Fasteners 
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NAMES 
IN THE NEWS... 


Lawrence A McDonald, sales manager 
Detroit, has been 


1 vice pre lent 


f Super Tool Co 


, 
sales 


Delmar D Robertson, formerly vice 
president, sale of the Dana Corp, 
Toledo, has appointed 
ident in charge of automotive 
sat the Budd Co. He will 

Budd's 


been vice 


headquarters at 
ant in Detroit 


Richard W Phelps has been appointed 
manager of Black-Clawson 
Fulton, NY 
engineering 
and product development for the 
division, Mr Phelps succeeds Robert 
J Jacobs who has 


reneral 
Co Dilts 


Formerly 


Division, 


manager of 


resigned 


Richard M Wirth has been elected 
president of Morgood Tools, Ince, 
Rochester, NY, manufacturer of 
tools for automatic screw 
nachines. He succeeds Ben John 
Goodman. A A Marshall has been 
president, and Carl 
C Bunde chief engineer 


utting 


appointed vice 


M Carl Haddon has been named a 
ident of Lockheed Aircraft 
Corp and general of its 
Electronics and Avionics Divi- 
He fills the post left vacant 
by the death of Louis N 
Ridenour. Mr Haddon was formerly 
California Division chief engineer. 


ce pre 


manager 


recent 


Weldon C Miles, vice president and 
general manager of American Engi- 
neering Co, Philadelphia, has been 
elected president of the firm 
George Beckwell has been named 
research and development engineer 
at Pines Engineering Co, Aurora, III, 
manufacturer of bending machines 
moves up from the 


engineer 


and presses He 


post of ervice 





Plant Sites Are 
Available in 


GC dete 
Industrial 
Country 


vit 


If you're interested enough to weigh 
Bristol as your new _ industrial 
home, you can select an actual site 
for your new plant or expansion 
Bristol's campaign for new industry 
leaves nothing to the imagination 
as do so many efforts of communt- 
ties less experienced in living with 


industry than Bristol 


You see, Bristol has been an in- 
dustrial center for years and our 
available plant sites were chosen 
with real know-how the same 
know-how with which we located 
the new plants of Sperry-Farragut 
Corp., Raytheon Monroe 
Calculating Machine Co. and Bur- 
lington Industries 


Corp., 


Nothing succeeds like success and 
it will pay you to concentrate on 
the Bristol community as the site 
for your new facility. Our folks 
know what you need and are anx- 
ious to provide it. Let us show you 
our plant sites in industrial Bristol, 
Tenn.-Va 


Let Ford, Bacon & Davis 
Tell You The Whole Story 


Please ad 
Dept. M 859 


Bristol 


INDUSTRIAL DEVELOPMENT BOARD 


of the Twin Cities of 


BRISTOL @ TENN. - VA 
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Quality . 


He’s mopping up the mess for the last time 


At a leading aircraft research 
center, high-frequency vibration 
caused severe oil leakage from hy- 
draulic lines servicing a huge wind 
tunnel. Many man-hours each 
month were wasted cleaning up 
the basement floor underneath, 
even though drip pans were used 
extensively. 

Now, after a change to a Suntac 
oil, the vibration-caused leakage 
has been reduced to a point where 
‘“‘mop-up” is not needed. Hy- 
draulic-fluid consumption has been 


. the best economy of.all 


cut by 4000 gallons a year. That’s 
economy! That’s Sun quality 
the best economy of all. 

If your plant is troubled with a 
leaky system, a Suntac antileak 
hydraulic oil can save you money, 
too. Ask your Sun representative 
to show you the Suntac desk-top 
demonstration, or write direct to 
SUN OIL COMPANY, Philadelphia 3, 
Pa., Dept. AM-8. In Canada: Sun 
Oil Company Limited, Toronto 
and Montreal. 


+ 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GA!LOLINES 
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IN THE NEWS... 
NAMES 


R B Smith has been named regional 
sales manager of National Acme 
Co’s western district territory, in- 
cluding Canada Formerly _ sales 
engineer in the Newark, NJ, terri- 
tory, he will headquarter in the 
company’s main office in Cleveland 


Horace B Van Dorn, technical 
development manager at Fafnir 
Bearing Co, New Britain, Conn, has 
been appointed director of engineer- 
ing. Francis G Patterson, chief engi- 
neer in charge of research, has been 
named chief product engineer. 
Philip K Pearson Jr has been made 
chief plant metallurgist 


Lou Gruenkemeyer has been named 
head of manufacturing and purchas- 
ing at the Vac-U-Lift Co, Salem, Il, 
division of the Siegler Corp. Charles 
Boger is in charge of engineering; 
Fay Murphy, product design; John 
Watson, sales; and Richard Warfel, 


sales engineering 


Joseph F Richards has been ap- 
pointed component product manager 
of Sterling Precision Corp's Instru- 
ment Division, Port Washington, NY 
He will be in charge of engineering, 
manufacturing, and sales of all 
electro-mechanical and_ standard 


What's glue got to do with ooo: 


the price of finishing ? Lee H Hill has been elected president 
of Burdett Manufacturing Co, Chi- 

cago maker of finishing systems, gas- 

radiant heat systems, and furnaces 

Stuck? Then you'll be interested to learn that glue is but one of He succeeds Mrs Esther B McCor- 
mick, named board chairman. For 


several bonds used to hold the cutting grains to the backing in 
the past twelve vears Mr Hill has 


the manufacture of coated abrasives. Varnishes and _ resins “ 
been a partne in Rogers, Slade 


and Hill, New York consultants on 


management problems 


are also common bonding materials. The problem is to select the 
proper bonding material to assure maximum belt life. Jewel Brand 
Abrasive Engineers know, for example, that glue is commonly 


recommended for dry, low heat applications while resins are George V Agajeenian pr lent 
2€¢ é a é » VICE esiae 


ot and general manager of Univex Die 

high working pressures are in demand. Their ability to recommend Cast & Engineering Co, Dearborn, 

the proper bonding material often results in substantial savings Mich, has been elected president of 

in time, labor and materials. It will pay you to put their knowledge the company 

to work for you. Write for complete details. Abrasive Products, 

Inc., 561 Pearl Street, South Braintree, Mass. Arthur J Ringman has been ap- 
pointed assistant vice president of 
National Can Corp and manager of 

sales of the Atlantic Division. He 

was previously sales manager of the 


ie J = W - a "s A a * Division's southeast district 


sheets 


usually required where toughness and resistance to water, heat and 


belts 


éjeon Harry H Jason has been appointed 

COATED ABRASIVES manager, Atlantic district, of General 
Electric Co’s Metallurgical Products 
Dept. He has transferred from 
Atlanta where he served as manager 


ABRASIVE PRODUCTS, INC., South Braintree 85, Massachusetts of the department’s southern district 


specialities 
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auune . 
PLANT IDENTIFICATION No. 858 |) 
[ pass Harold Dilway 

POSITION Methods Enreineer 
DEPARTMENT___ Production 


This pass issued to the person whose photograph 
and signature are offixed hereon. It is not trans s 
ferable and use by another individual will result 
in its being revoked without notice 
; aa Ly y, 
+t, / “ v7, 
signature 7/0MY LAL 
t i 
WEBSTER & HALPERN MACHINERY ING 


An AN 
“"There’s so muh’ 
} fp \ 
new atind breaking” 


“With the new South works on two shifts and our automatic model making 
sales records, the boys in the shop really have us hopping. Time was when 
I could keep up with new equipment and methods by talking to salesmen 
and our own people. But things are changing so fast now and we’re so 
rushed, I have to keep up by reading at home nights.” 


This is a real problem for the hard-pressed engineers and executives in 
Metalworking. They have to keep pace with fast-breaking technical devel- 
opments in a dynamic field. Reading a publication like American Machinist 
is something they can’t afford to ignore. 

American Machinist gives them what they want and need to know — fast. 
Cover to cover, it’s production-minded. This is why it’s consistently the 
“most useful” publication in its field. It’s one of the reasons why more 
production men subscribe to it than to any other Metalworking publica- 
tion. It’s also why so many of them say... 


“T have to reaa American 
Machinist” 


While both Mr. Dilway and his company are hypothetical, they are typical fe Hi j j j 
of men and firms in Metalworking. American Machinist will gladly McGraw Hill Magazine of Metalworking Production @ 


provide real buying-action verbatims from actual men in Metalworking. 330 West 42nd Street, New York 36, New York @ 
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NAMES 
IN THE NEWS... 


* R Thornton Beeghly has been elected 
‘ president of Metal Carbides Corp, 

Youngstown, Ohio, producer of 

Talide tungsten carbide metal. For- 

merly vice president and general 

manager, he succeeds his father, 


L A Beeghly, founder of the firm 


John I Cheney has been appointed 
West Coast district manager of J H 
Williams & Co, Buffalo manufac- 
turer of wrenches, tools, and drop 
Whit ’ ‘ par’ et } forgings. Mr Cheney is now in 
*y’s standard c 4 S 3 rages Ci : ’ 

utney's standard cutting tools and gages can be charge of the company’s district 
economically used in your particular application. office and warehouse in Los Angeles 
Hanson-Whitney’s new production techniques have 
resulted in better “free-cutting action” tools for con- 





It’s standard time. Time to consider how Hanson- 


John W Decker has been named sales 
7" nanager Shear-Speed Chemical 
sistent production. These modern developments pro- manager of Shear-Spec 

Products, Hazel Park, Mich, producer 


tect your investment through the entire threading of cutting oils and coolants, and a 
process. By reducing production variables, Hanson- division of Michigan Tool Co 

Whitney can offer important savings to your profit 
Paul S Nurko has been promoted to 
works manager of De Laval Steam 
Turbine Co, Trenton, NJ. He was 


Complete and Related “STANDARDS” | seeviausy Generel semecinbenbeid of 


the manufacturing division 


dollar. 


Your Hanson-Whitney distributor can save you time 


with a single source line of complete and related thread- Robert N Mitchell has been promoted 
from quality control manager to 


i general superintendent of Marchant 
> > y > 4 ul Se » ‘“esS— ™ 

1 SHS CHECREINE Specis - proviemg these services Calculators Division of Smith-Corona 
backed up by Hanson-Whitney’s forty years of thread Marchant Inc, Oakland, Calif 


ing tools and gages. Your Hanson-Whitney distributor 


engineering and experience. 
Walter M Hassenplug, vice president 
and director of engineering at Acme 
Industries, Inc, Jackson, Mich, maker 
of refrigeration and air conditioning 
ystems, has been named executive 
vice president. Henry R Krueger, 
project engineer, has been appointed 
director of engineering 


William T Cherry, manager of appli- 
cation engineering at Formsprag Co, 
Warren, Mich, manufacturer of over- 
running clutches, has been named 
district manager of the West Coast 
area with headquarters in Los 
Angeles 


N C Hunt, founder of the Hunt Valve 
Co, Salem, Ohio, has resumed duties 
(after a period of retirement) as 
president and board chairman. Lester 
A Bateman has been named execu- 
tive vice president and Andrew V 


Hlanso n-Whitney Ney sales manage 


COMPANY“ OBITUARY 


203\ BARTHOLOMEW AVE., HARTFORD, CONN. Erwin Leewy, 62, founder and presi- 
dent of Loewy-Hydropress, and a 
STANDARD: Taps ¢ Thread Gages * Cutters ¢ Fine Pitch Gear Hobs vice president of the parent company, 
Baldwin-Lima-Hamilton Corp, died 
July 13 in New York 
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AUTOMATIC - 
PRODUCTION is faster, more accurate, more profitable 








Minster B1 High Speed Gap Presses nanee SS Sige Spese 


Gap presses range in ca- 

Y } : 1 pacity from 16 to 60 tons. 
, ‘ _— . , — 

ou gain in many ways when you run single or They're compect and 


multi-stage jobs automatically at high speeds. highly efficient for long 
You increase production and slash costs. or chert run smell parts 
7 ; 5 production from coil 
Less equipment is needed, cost per part is lower | stock. 
and that means more profit 
Automatic production is always most profitable when 
you take advantage of Minster’s technical knowledge and wide 
range of presses and feed equipment. Minster matches 
the proper type and size of press and feed 
to your requirements .. . gives you maximum versatility 
in material size and job selection 
Let us show you the best way to run your jobs 
automatically —at greater profit. Write or call today 


The Minster Machine Company - Minster, Ohio 


MINOTER 
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Questions from the floor 





Are you getting most floor absorbent bulk (not weight!) for 
your money? 


Does your floor absorbent become saturated before it does 
its job? 


Does your floor absorbent create new hazards by absorbing 
light, thus reducing needed working light? 


Does your floor absorbent ‘mud up” with oil and water? 
THERE'S A TEST THAT ANSWERS ALL THESE QUESTIONS 


In less than 15 minutes in your own 
office, you can get all the right answers 
scientifically. Our Eagle-Picher repre- 
sentative will bring a miniature labora- 
tory right to your desk. Compare Eagle- 
Picher Floor-Dry with any other floor 
absorbent. See which wins out on overall 
economy and full-range safety. Eagle- 
Picher is eager to face comparative tests. 


Write today 


EAGL 


) EAGLE-PICHER 


& 
Since 1843 The Eagle-Picher Company 
Dept. AM-810 
PICHER Cincinnati 1, Ohio 


190 CIRCLE 287 READER SERVICE CARD 


NEW BOOKS... 


MECHANICS; Part I, Statics — By J 
L Meriam, Professor of engineer 
ing mechanics, University of Cal 
ifornia. Published by John Wiley 
& Sons, Inc, 440 Fourth Avenue, 
New York 16, N Y. Second edi 
tion. 393 pages. Price $5.00 


The author says that mechanics is 
based on surprisingly few fundamen- 
tal principles. He has emphasized 
these and their applications, and has 
reduced and eliminated much sec- 
ondary detail. This new edition of the 
book includes a new section on re 
view problems and one on vector 
algebra. Some other sections of the 
book have been rearranged and up 
dated 

Sketches are liberal, and there are 
problems at the end of each chapter 
to illustrate solution methods. Gen 
eral topics covered include forces, 
equilibrium, structures, distributed 
forces, friction, and work. Vectors, 
moments of inertia, and a number of 
tables are appendixed 


GRAPHICAL COMMUNICATION—By Earl 
D Black, Head of engineering 
drawing and kinematics, General 
Motors Institute. Published by 
McGraw-Hill Book Co, 330 W 
42nd Street, New York 36. 328 
pages. Price $8.00 


Has any other engineer ever found 
t imcomprehensible that anybody 
even slightly connected with me 
chanics, or a shop of some kind, 
could have much trouble in reading 
a blueprint? Sure, some of them are 
complicated, and they require pe- 
rusing like a book. But practically 
any blueprint can be read by almost 
anyone who takes the time—or can 
Evidently not; and that is the rea- 
son for this book—aimed at high 
school and shop-apprentice levels, 
and equally suitable for more ex- 
perienced people who are not up to 
snuff on graphic symbols and stand 
ards for machinery and architectural 
drafting 
It's a good book, too; including a 
great deal of useful reference data 
t covers blueprint reading, drafting 
standards, machine and _ process 
ss, tools and dies, house and 
building plans. The glossary is ex- 
tensive, including terms of practical 
use in machine and building con- 
struction. There are extensive tables 
of screw-thread sizes, cylindrical 
fits, geometric figures, and the like. 
There is plenty in the book of value 
even for experienced engineers 
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with the new SPEEDICUT “CHIP BREAKER,” 


the drill with the patented rib that permits 50% to 
400% higher feed rates, cuts production time 
and costs. 











THE that 
PATENTED cannot be Have the SPEEDICUT ‘CHIPBREAKER” demonstrated 


RIE duplicated in your own plant on your own equipment and 
type of work. Write for literature and name of your 
SPECIFY local authorized distributor. 
SPEEDICUT “CHIPBREAKER" 
SPEED WITH SAFETY 





/@ 3M MAGIC! 


SC 


TAPEnology saves “face... 
polished metal stays blemish free! 


and handling polished metal sheet can be speeded... rejects 
almost eliminated by using “SCOTCH” Brand Masking Paper and 
tight-holding “SCOTCH” Brand Masking Tape. Applied prior to forming 
operations, such protective masks guard polished surfaces against scratches, 
may be left on right through shipping if desired, 
and cleanly. Application can be kept up to production 
line speed by using “SCOTCH” Brand Apron Tapers to apply the tape 
to one or both edges of the paper as it is pulled from the roll. Fast, easy, 
the cost-saving way to increase handling speeds on flat, 


Forming 


die marks, staining 


yet removes easily 


economical 


polished metal stock 


Looking tor Cost Saving Short Cuts? No matter what your metal- 
chances are ““TAPEnology” can help you 
do it faster, Ask your “SCOTCH” Brand 
Tape Distributor for complete information, 3M Co., St. Paul 
6, Minn., Dept. | 4 4-89, 


working operations include, 


better, at less cost. nearest 


or write: 


When tape costs so /ittle, why take less than “SCOTCH” Brand? 


SCOTCH essure-sensitive adhesive tapes of IM Co., St. Paul 6, Minn. Export 


$ a registered trademark for the p 


Mienesora fining ano J/fanuracrurinc company 
IS THE KEY TO TOMORROW ‘e 


- WHERE RESEARCH 
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99 Park Ave, New Yor 
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Century Electric 5 hp 
motor is 4% inches 


This new Century Electric motor 
is up to five inches shorter 


(above) Standard flange gives flexibility in mount 


ing. Motor can be installed horizontally or vertically. 


(below) This compact power roof exhouster is typi- 


cal of applications for short motors. 





You have greater product design freedom with the new 
Century Electric short motor. It is two and a half to five 
inches shorter, but has all standard integral motor features. 


Here are the benefits: 


Save space and weight~- 
Your product can be smaller, 
lighter, a different shape . . . be- 
cause the new motor is up to 35% 
shorter and has less bulk and 
overhang. Means you also reduce 
handling costs—both in receiv- 
ing motors and shipping your 
product. 


Easy mounting=— You can 
use this motor in place of any 
standard end-mounted motor be- 
cause it has a standard flange. It 
can also be mounted horizontally, 
vertically, or at any angle. Its 
small size makes it possible to 
mount the motor in a variety of 
places on equipment. 


Variety of applications=- 
You can get the new Century 


Electric short motor in totally 
enclosed or open frames and in 
ratings up to 15 hp. You can use 
it on many applications such as 
machine tools, roof ventilators, 
pumps and centrifuges. And it 
has the same quality features and 
high standards of all of Century 
Electric’s complete line—up to 
400 hp. 


More than a motor = This 
motor is the result of a continu- 
ing search for ways to meet in- 
dustry’s needs. Another reason 
why you get more than a motor 
from Century Electric. 

For more information, contact 
your nearest Century Electric 
Sales Office or Authorized Dis- 
tributor. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 
different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 


the complete new catalog. 


i) 


213 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


——SS— 


Mikro-Lok Boring Bor 
t 








Floating Chuck Standard Collet Chuck 


Kwik-Switch 
Boring Chuck Tool Holder 





Stondord Drill Bushing Wedge-Lock 
Production Vise 


UNIVERSAL ENGINEERING COMPANY, = FrankeNMUTH 1, MICHIGAN 
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4 Types of Multi-Unit Automatics for 
High Production to Close Tolerances 


Each of these four machines on our assembly floor is a different type. 
Each one is the most efficient setup for its particular job 


But these different types of machines are alike in these ways — ' 
¢ Operations. Drill, counterbore, ream, tap, mill (light cuts), etc. 
¢ High production. A number of automatic units of 42 to 5 hp each 


perform different operations at the same time. 


¢ Close tolerances. Few rejects. Little downtime. Each machine has 


good basic design and rugged accurate construction. 


¢ Ready to produce. Samples run for approval before shipping 


machine. 


For a specific proposal ask our representative in your area. Or write 
us. Kingsbury Machine Tool Corp., Keene, New Hampshire. 


REGULAR INDEXING 


For most high production 
work. Perform successive opera- 
tions from one direction or sev- 
eral. Index units in four sizes: 
12-, 20-, 26- or 40-inch. Four 
to 10 stations (12 with 40-inch). 


CENTER COLUMN INDEXING 


For more operations or larger 
parts than the regular index- 
ing machines can handle. 8 to 
14 stations. 43- or 63- inch index 
table. Horizontal units mounted 
on knees. Easy access to tools. 


California 
Connecticut 
inois 
Indiana 


Michigan 


Missouri 


New York 


Ohio 


Pennsylvania 


Canada 


NON-INDEX (WAY TYPE) 


For operations from 2 or more 
directions on one part at the 
same time. When a job needs 
successive operations, two or 
more of these machines may 
make the most efficient setup. 


Los Angeles 22 
West Hartford 7 
Chicago 51 
Indianapolis 20 
Detroit 19 
Grand Rapids 4 
St. Louis 24 
Long Island City 
Syracuse 1 
Cincinnati 2 
Cleveland 3 
Dayton 2 Cc 
Philadelphia 6 
Pittsburgh 37 


Toronto 8 


REPRESENTATIVES 


Moore Machinery Co 
O C Stevens Mchy Co 
Four States Mchy Co 
C C Garrett Mchy 
Birmingham & Conner 
Joseph Monahan 

R R Stephens Mchy Co 
Triplex Mach Tool Co 
Syracuse Supply Co 

E A Kinsey Co 
Golden & McCoy Co 

H Gosiger Mchy Co 
John S Wright, Mchy 
Merit Machinery Inc 


Barker indus Eq Ltd 


VERTICAL INDEXING 


For successive operations from 
opposed directions with up to 
5 horizontal units on each side 
of the machine. Up to 4 radial 
units provide a third direction. 
8 stations in a vertical plane. 


MULTI-UNIT 
-AUTOMATICS 





WHY DO LEADING MACHINE TOOL DESIGNERS 
SPECIFY REULAND PRE! N 
MACHINE TOOL MOTORS? 


The answer is that these men know Reuland Precision 
Machine Tool Motors are made specially, and only, for 
machine tool use. Not just another motor that can be 
“adapted to fit,” but a completely new concept that 
finally achieves the vibrationless operating character- 
istics so vital to precision machine tool operation. 
Dynamic Balancing at our factory tunes every motor 
to the jewel-like perfection of a fine watch. Bearings On 
Each Side Of Rotor hold it solidly in dynamic position 
...lock this true balance in forever once it is achieved. 
Radial Air Gap Design permits the use of a light, narrow, 
low inertia rotor which, in turn, assures smooth starts 
and quick stops. The motor’s overall length is also re- 
duced to give it a thinner “‘wafer”’ effect. Fin-Type Cast 
Aluminum Alloy Frames dissipate heat approximately 
three times faster than cast iron. Smooth Castings and 


Pleasing Lines are the exterior quality trademarks. All 
surfaces are specially processed for smoothness and are 
given a fine, baked enamel finish. This fine-quality finish, 
together with the motor’s naturally pleasing lines, assures 
a harmonious blend with the lines of every machine tool 
on which it is mounted. (When desired, the motor’s 
frame size can be varied to fit an eract contour of your 
machine.) All Heary Duty Ratings... '2 h.p. through 10 
h.p....are available in totally enclosed fan-cooled and 
totally enclosed non-ventilated types...either continuous 
or intermittent duty. 

SEE WHAT REULAND CAN DO FOR YOU...by actually testing 
a Reuland Machine Tool Motor on your machine. So 
sure are we that you will like what you see, we are offering 
to engineer a demonstration unit to your 

equipment without the slightest obligation. 

Just write us. 

Our new 8-page brochure “MODERN POWER 

FOR MODERN-DAY PRODUCTS” will be helpful 

in your work. Sent free on request. 


MODERN POWER FOR MODERN-DAY PRODUCTS 


REULAND ELECTRIC COMPANY 
Western Division: Alhambra, Calif 
Eastern Division: Howe Michiga 
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COMPUTER PANEL 


Quantity 
roduction 


Multiple handlings . . . special die sets . . . multiple tool setups... hand layout 
... burning... nibbling... drilling ... deburring . . . excess inventory, etc. 

(hese and many other “hidden costs” in sheet metal fabrication are eliminated 
by Wiedemann Turret Punch Presses. Parts are produced as needed on a press specifi- 
cally designed for producing a wide variety of jobs in quantities ranging from one to 
several hundred of a kind. 

All tools normally required are in the turrets ready for use. Work is accurately 
positioned by a quick-setting mechanical gauge. Even extensive engineering changes 
can be made on-the-spot at low cost. Direct savings of 60% to 90% pay for the press 
in two years or less. 

Find out how you can eliminate your “hidden costs” with the Wiedemann 


Method. Send drawings of your work for time study and write for Bulletin 301 today. 


MACHINE COMPANY 
TURRET PUNCH PRESSES 


DEPT. AM-8 @ GULPH ROAD @ KING OF PRUSSIA, PA. 


R-61 Wiedemann Other models from 


40-ton capacity 
33” throat depth 4 to 150 tons 
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Unparalleled Versatility! 
RAVENSBURG 


Faceplate Lathe with Baseplate 


Ravensburg Faceplate Lathe showing headstock, tailstock, steady rest, car- 


riage and baseplate in working position. Note “Electric-Shaft"’ Drive (arrow) SPECIFICATIONS 


Center Distance—virtually unlimited! 
The headstock and bed of Ravensburg Faceplate Lathes are : 


separate units, with the tailstock traveling on special baseplate 
slideways. The bed can be positioned on the baseplate either per- Max. Faceplate Diameter—138’’ 


Swing over Baseplate—110” 


pendicular or parallel to the turning axis, or at any intermediate ” 
location. This ultra-versatility is especially valuable in machining petshaseaioncer xX 

‘ ; , . i GLA ‘ . many combinations from which to choose. 
large, relatively light workpieces; such as missile bodies or nose 
cones, and medium weight workpieces for generators and turbines. Special designs available upon request. 
[he headstock has I2 to 18 spindle speeds. It can be equipped 
with a mechanical or electrical variator drive and constant 
cutting speed control 
Accurate feeding of the carriage, in inches per revolution, is 
obtained through a patented “‘electric-shaft’’ drive, which elimi- 
nates any mechanical linkage with the headstock, and permits 
independent positioning of the bed on the baseplate. The cross 
slide carries an upper slide which is mounted on a rotary base and 


feeds automatically in any direction 
Electric or hydraulic copying devices are available to meet 


specific requirements 


Write today for fully descriptive literature Upper slides of carriage showing electric copying device (arrow), 
Rotary base (arrow) and manually controlled tool slide 


—from bench lathes to boring mills. 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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BS nationwide sales and service of precision machine tools 

















The Ultimate Test 


The ultimate test of quality in stainless steel bars 
takes place in screw machine production, 
where every bar is literally cut to pieces. 





The Perry-Fay Company, Elyria, Ohio, a leader in 

screw machine production, has been subjecting 

J&L bars to this demanding production-line test for 
more than a year, without a single failure, without 

a single reject. Perry-Fay reports: “We consistently get XS 
superior surface finish, closer tolerances, fully formed Careful attention to every production detail is the key to J&L quality. 
rolled threads with J&L stainless bars.” 























Whether you need stainless steel bar stock for 
high-speed, high-production operations, or a 

single bar for extraordinary requirements, turn to J&L. 
J&L leads the industry in melt shop standards for 
stainless steel, the point where quality starts—and 
new production profits begin. 


f 
Wh Plants and Service Centers STAI Ag LESS 


Los Angeles + Kenilworth (N. J.) + Youngstown + Louisville (Ohio) * Indianapolis + Detroit SHEET + STRIP > BAR + WIRE 


Jones & Laughlin Steel Corporation + STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 





STEP UP 
MACHINE TOOL 
PRODUCTIVITY 


I-T-E Electro-Clutches permit instant speed or feed changes 





without stopping the machine or manually changing gears, 
chains, cams or belts. More compact than any similar clutches, 
they fit right in transmission boxes... operate under oily 
conditions. Clutching action is instantaneous . . . entirely elec- 
trically actuated. Sizes and types to cover practically every 
application from 1.8 through 13,000 Ib.-ft. Send for catalog 
1-T-E Circuit Breaker Company, 1900 Hamilton St., Phila- 
delphia 30, Pa, 


- § 


S SERIES t f / t al drive SF SERIES. S held rated face F SERIES. Sc 


Ge 


RIES. Magnet body rotates with shaft C SERIES. Exter 
\ sed bra . Fac tates 


STANDARD. I ignet Dodds B SI 
reat ‘ f Usui 


i 


(fh) 1-T-E CIRCUIT BREAKER COMPANY 
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courtesy Linden Tool and Manufacturing Co 


Linden’s Gilbert holds 
235 holes on location +.0007” 


This is the kind of job you can handle profitably 
if you have a good operator and a Cincinnati 
Gilbert horizontal boring mill. 

The piece is a 50° by 120° base for special in- 
dexing. Linden Tool and Manufacturing Co.., 
Dayton, O., performs these operations: 

1. Mill keyways ®...” deep, full length and width 
of the base. Width of each keyway is 1.000 
.001 

2. Drill 235 indexing holes, .625" diameter. 
These holes must be held on location within 

.0007". In addition, center lines of the holes 
(horizontal and vertical) must be parallel and 
square with the key-ways within .001 

This job is another demonstration of the excep- 


tional rigidity of Gilbert boring mills. Extended 
table and saddle supports help to maintain accu- 
racy and handle the workpiece. Linden Tool and 
Manufacturing Company uses two Gilberts to 
produce a broad range of quality work for its 
Dayton area customers. 

Gilbert boring mills are built as both Table and 
Floor types, with spindle diameters of 314", 334", 
+’, and 5”. A selection of column heights, bed 
lengths, table sizes, and workholding units makes 
them easily adaptable to your requirements. Add 
to your work capacity —and your machining dol- 
lars—by getting a proposal from Gilbert now. 
The Cincinnati Gilbert Machine Tool Co. 

3340 Beekman Street, Cincinnati 23, Ohio 


those who buy Gilbert buy ILBE RF ju 
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NEW PINES 3T PRESS 


Bening Costs....50% 


Makes Bends Progressively to Varied 
Angles In Multiple Planes 
2 to 3 Times Faster 


Quality bends at production speeds that are 
2 to 3 times faster than conventional meth- 
ods, are now possible with the new Pines 
3-T Bending Press. Many tubular parts in 
sizes up to 1” O.D. are now formed at net 
speeds of over 1000 bends an hour. Up to 
9 different bend angles can be produced in 
a single setup. Adjustable automatic index- 
ing stops accurately control depth of ram 
stroke. Open tooling area permits rapid 
progressive bending in varied planes. 


Wing Die Design Assures Quality Bends 


High production speed is just part of the 
story. Unusually smooth, good looking 
bends are produced to meet the quality 
demands of automotive, furniture, toy, office 
equipment, and appliance manufacturers. 
Wing dies of the press are designed to 
move in ways as a bend is made, and their 
pivoting action is hydraulically cushioned 
through bearing-mounted rocker arms. 
This principle eliminates scratches or draw 


COMPLETE LINE OF BENDING PRESSES marks and produces wrinkle-free bends with 


In addition to the Model 3-T, Pines also builds the larger bending very little distortion. Get the complete story 
presses, illustrated below, which are also establishing outstanding on cost cutting advantages of this new 
Bending Press today. 


MODEL 1900 FOR PROGRESSIVE BENDING 
OF TUBES UP TO 2” O.D. 


performance records 


MODEL 6T FOR MULTIPLE U-FRAME BENDING 


Makes two bends of the 
same or slightly different 


angles in each of two or 
more tubes simultaneously 
Production of four or more 
bends with each stroke 
makes it possible to form 
1700 to 3000 bends per 
hour in tube sizes ranging 
up to 1” O.D. x .065’ 
When necessary, retract 
able ram dies are used to 
release pieces from die 
grooves. Like 3-T, wing 
dies move with work, 
eliminating draw marks, 
producing bends of supe 
rior quality 


Designed for high speed bending 
ot parts requiring a variety of 
bends in different planes, such as 
automotive exhaustand tail-pipes, 
or similar work. Major features 
are automatic angle indexing and 
greater working clearance which 
permits completing, for example, 
90°. of all bends in a tail-pipe 
with a single tooling setup. Press 
handles stock sizes up to 2” O.D. 


WRITE FOR FREE DATA SHEETS 


To keep abreast with bending, write 


‘1 P0 IN & S engineering co. inc. "tne Ps 


press-type machines, and up to 








Specialists in Tube Fabricating Mechinery| } 671 WALNUT + AURORA, ILLINOIS date information on tooling. 


PRODUCTION BENDING © DEBURRING © CHAMFERING MACHINERY 
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FIELD PROVE 





Honeywell Electro Hydraulic 
Tracer Systems 


Now operating on a wide variety of well-known machine tools 


1 at the right), Honeywell 180° and 


some of them illustrate: 
360° Tracer Control systems provide fast, accurate and reliable 
system response for smooth application of large increments of 
hydrauli power 


They combine the flexibility, remote control and 


finesse of 
electronics with the power and fast actuation of hydraulics 
They're far more flexible than completely hydraulic systems 
These systems have been designed for ease of application 
} 


Modular construction simplifies and speeds field service. 


Accuracy Accuracies of + .0005” from te mplate to part 


and 0002 trom part to part have been achieved in 


Adaptability These systems are now in operation on 


all types of machine tools, from light duty engine lathes 
to huge spin forging machines. Every application 1s cus- 


tom fitted —at production line prices 


Performance Each Honeywell system becomes an in- 


tegral part of the machine tool. The control system can be 


ompensate for changes in machine perform- 
ing the life of the machine. Speed range of 300 
is normal; greater rangeability 1s available on some 


lications. Tracing speed ranges up to 60” per minute 


For further information on Honeywell's new machine control 
systems and components and their application to your specific 


job, contact Minneapolis-Honeywell, Machine Control Group, 
Dept. AM-8-93, Minneapolis 8, Minnesota 


Honeywell 
| H Fimt we Coutel 
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Gorton Vertical Milling Machine equipped 
with Honeywell 360° Electro Hydraulic 
Tracer Control Systen 


Giddings & Lewis vertical turret lathe with 
Honeywell 360° Electro Hydraulic Tracer 


Control System 


Frauenthal Division of Kaydon Engineering 
Corporation turning and grinding machine 
with Honeywell 180° Electro Hydraulic 
Tracer Control System 


Rockford Machine Tool Company hydrauli 
mill with Honeywell 180° Electro Hydrauli 
Tracer Control Systen Swarting operation 


t oqo 
. S 


Hufford Corporation spin forge machine 
with two Honeywell 360° Tracer Control 


Systems plus spindle speed control 
P r 
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SET OPTIMUM TOOL 
CUTTING EDGE 


‘ 


DETERMINE WHEN TO 
REPLACE TOOL 


longer tool life with the 


sh Surfindicator 


The Brush Surfindicator can increase your tool life 





up to 50% by setting microinch specifications on 
(1) The cutting edge of the tool for optimum 
cutting efficiency. 
(2) The stock surface to arrive at the most 
efficient cutting angle of the tool. 
(3) The surface finish to determine exact point in 
the production run at which to replace the tool. 


Your production runs can be lengthened— 
machine shutdowns and rejects reduced — your 
quality maintained with the Brush Surfindicator. 

A demonstration can be arranged in your plant. 


Call us— set a date— we'll be there! 


— brush INSTRUMENTS 


—-—- 
377 ANO PERKINS | CLEVITE | C_EVELAND 14, OHIO 
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Precision High Speed Lathe Type D 10 


with headscrew and feed rod 


reliable » 
efficient > 
low cost > 


Height of centers 180 and 200 mm manufactured according to 


: the accepted standards for 
Distance between centers, 1000, in hao wa 


1500 and 2000 mm 8605 
MATRA-WERKE « GMBH « 301 ¢ FRANKFURT/MAIN - GERMANY 


COUNTERSINKING 
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WITH CARBIDE 
—Steel, titanium, 
abrasive non-ferrous 
materials, 
including fibre 
he glass panels, 
Theo . > elles ‘. , heat-treated steels, 
ed OTT Are Down vee Be long runs of any 
; material? 
HERE’S HOW YOU SAVE WITH 
CRAIG THREADED-SHANK 
CARBIDE TIPPED 


COUNTERSINKS! 


Consider the original 

cost of carbide cutter, 

: plus fewer resharpenings 

lls should produce equal size per run, plus fewer 

cutter changeovers, plus 

more burr-free holes... 
divided by the total 


number of parts... 
listrib equals the lowest 


r , ) — cost per hole —the only mn. 
EDWARD -B LA . 7 cost you care about! Countersinks 
COMPANY, UNC. BLACK rep DRILL GRINDERS: CRAIG 


lis up to % (iltus.) The same profit formula 


ertown Mass WA 6.0100 works with Craig Reverse 
WORCESTER DRILL GRINDERS: Countersinks and TOOL 
Fo 4” aril to 2%" 
INC. 


linute e longer drill life e 
yperator fatigue? 
ul are getting these results 


Reverse 
Sootfacers 
ter time-consuming work by an 
e Black Diamond Drill Grinder“, 
sant egalp—shegs ob with repeat accuracy 


facts by return mail 





. 2 . ‘ potfacers, too! Write 
*Black Diamond Sew & Machine Works, Inc. ee itemmanenen, 


Natick. Mass - Manufacturers of Black Diamond and Worcester Drill Grinders 
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PHOTO BY KARSK OF OTTAWA 


“We can depend on Sharon for 
steel of consistent quality’ (sao cor 


“We've found Sharon Steel meets specs —then holds to them,” says Charles MacIntosh, Superintendent 
of Assembly at A. O. Smith’s Erie Division. “That's probably the most important single consideration 


to those of us responsible for fabrication,” MacIntosh continues. 


Shown here with Harold L. Ripley, Supt. of Machine Shop, MacIntosh examines a stainless steel 
stamping —a part for A. O. Smith’s new line of ultra-modern gasoline pumps. He concludes, “For finish, 
too, it’s hard to beat stainless from the Sharon Steel Corporation, Sharon, Pa.” 


<eeroneris> SHARON Oey STEEL 





THIS HAND 
clamps ( 


96 cylinders ~~ 
from one source ey 


It’s a fact! This hand, with on 
pump activates 96 clamps simulta- 
neously. The Newton Hydraulic 
Clamping System of pumps, cylin 


ders and mounting parts provides 
ease of application 


duction time 


Cuts pro 
And is moderate 
In cost 


says: 
“Did you know 
DoALL has 
Educational Aids 
that teach 
BAND SAWING 
methods?” 


Textbooks! Training manuals! Tool selector wall 

charts! Job-spotting bulletin service! Education 

al movies and many other informative aids 

are furnished free! Call your local DoALL store 
SB-75' 


Find Your 
4 store 


wr | THE DOALL comPANY 
DES PLAINES, ILLINOIS 
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f for Brazing, Spraying, Welding 
ALL TYPES Soldering 
Dr. Chas. Eisler ME, Founder «am Calculating 


A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 
Also Geneve Geors, Spot and 
Butt Welding, Positioners 
CAMS O 





Contrect production; 
Chas. Eisler, Jr., Pres. Service Special automatic machines 
EISLER ENGINEERING CO..INC. | 4 
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Write for list of Special Reports currently available 
from 


Reader Service Department 


American Machinist 
McGraw-Hill Bidg.. New York 36, N. Y. 











NEWTON HYDRAULIC 
NEWTON TOOLING COMPANY 
pa AE 


AUBURN, MASSACHUSETTS, U.S.A. 
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RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage 

eter. balanced dial 0-25-0 with .0005” 
Model “C 50 B” has a 2%” overall diam 
graduations, 4” range and movable dia! 
easily set at zero 


The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate unite sc that repairs 
ran be made easily 


This style instrument can be furnished 
with various = dials graduationa and 
ranges. in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line 
FRANK E. RANDALL CO., INC. 
248 Ash &t 
Waltham 54. Mass. U4.A. 
Makers of Dial Gages Since 1294 
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More hp 
in smaller | 
diameter ‘ 


This motor can be built-in! 


Louis Allis rolled-shell shaftless motors provide compact, close- 


coupled power for machine tools 


Here’s just one of many Louis Allis special motor 
designs that machine tool builders respect and users 
appreciate. It’s a 30 hp, 1200 rpm rolled-shell shaft- 
less motor — pioneered by Louis Allis. 

The motor consists of a precision stator in a steel 
shell and an accurately machined rotor that can be 
mounted directly on machine tools like the rotary 
surface grinder shown above. 

The compact motor allows closer spacing of spindles 
and shafts. It reduces the weight and size of the 
machine — blends the motor into the machine con- 


sm-107 


tour. Its design flexibility enables you to use direct 
drives for separate machine functions — to select 
motor characteristics best suited for each operation. 
Louis Allis rolled-shell shaftless motors range in size 
from 14 to 400 hp. They can be furnished with high 
torques, low losses for grinder duty, vibration-free 
operation, and other special modifications. For more 
information — for engineering assistance — call your 
Louis Allis District Office. Or write The Louis Allis 


Co., 452 E. Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADVUSTABLE SPEED ORIVES 
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there's a place in your shop for 


LINLEY 
JIG BORING MACHINES 


Designed specifically for small precision jig boring. 
Accurate to a high degree—simplified design enables 
fast, precise set up and operation. An extremely versa- 
tile machine that can save you money by releasing 
larger capacity borers for heavier work. Write for 
complete information on these improved Linley Jig 
Borers. Table size — 7" x 172"; table travel — 
62" x 10". 

Dictate Your Inquiry Now — Prompt Reply Assured 





LINLEY BROTHERS CO. 
664 STATE ST. EXT. . BRIDGEPORT 1, CONN. 
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oth NEW ..2 DIFFERENT 
_ St TELDON | " CAPES 


Woodruff & Stokes now offers end 
mills in a variety of sizes up to 
0.125-inch maximum. All end 
mills are two-flute, right-hand 


New. Revolutionary double-box 
Headstock (Pat. Pend. 

New. “WORK-HOLDING ONLY 
Spindle 

New. Single-Shift Back Gear 
Lever on Headstock 


spiral, and will be ground to any 
desired diameter. These tools are 
made of M-2 type high speed steel. 
Perfect concentricity is maintained 
between shank and cutting diam- 


New. Headstock and Apron run- 
ning in oil 

New. 1%" Hole through Spindle 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse 
New. Amazing LOW PRICE 


DIFFERENT 


eters. The diameter of the cutting 
end can be held to a tolerance of 
+.0001. Delivery approximately 
2 to 4 days. 

For complete informa- 
Different. Spindle rigidly tion on the special tool 
held in two large “Zero Pre- } . design services of 
cision tapered roller bear- \d “| Woodruff & Stokes, 
ings arranged in box-type “ write to: 


design 
WOODRUFF & STOKES CO. 





Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock 
Different. Two independent 
clutches in apron for selecting 
power feeds 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 


. d base mediate shafts—delivers more 
4 FOB Fa tory power to spindle 


This is an all new lathe that bridges the gap between con 
ventional belt driven and geared head lathes. It combines 
the capacity and power of a geared head with the economy 


and flexibility of a belt driven lathe. Available with 5’, 6’ and 
8 bed lengths providing 31", 42° and 66" center distances 
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PRODUCTION 
METHODS 
at GRAFLEX 


Here are details of unique preci- 


Send in Coupon 


for full informatio 





SHELDON MACHINE CO., INC. 4234 No. Knox Avenue, Chicago 41, U.S. A 


Lathes 


Lathes 


The NEW and DIFFERENT SHELDON 15 
)} Sheldon 10 11 13 
11 and 13" Va e Speed Lathes flex, Rochester. An American 


Machinist Report. 20 
pages, illustrated, 25 cents a copy. 


Gentlemen: Please send me information on items checked 


sion production methods at Gra- 


High Speed Turr . 
Special 


seared Head Lathes 


Sheldon 12° Shape 


Sebastian 13 
Horizontal M 


| Name of Loc [ Have representative Cal 


READER SERVICE DEPT. 


American Machinist 
McGraw-Hill Building 
New York 36, N.Y. 


NAME 
COMPANY NAME 


COMPANY 
HOME 


STREET ADDRESS 











CITY 


— 
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We make 

SO Many sizes 

your “specials” 

could be our “standards” 


Spherical Roller Thrust Bearing 


We regularly produce all of the 
bearings shown here ina 
tremendous variety of bores, 
outside diameters, and widths. 
Take just the Tyson tapered rolle1 
bearing, for example. We make 
nearly 1,000 sizes of the single-row, 
straight bore type alone! Bore 
sizes range from five-eighths of an inch 
right up to a precise fourteen 
inches. And these figures don't 
include the many other sizes 
available in our double- and 
four-row types. 
det they are all standard SSBF Cylindrical 
bearings, promptly available ' Roller Bearing 
in large quantities at 
competitive prices. 
So, why not get full details 
on the most complete line in the " Single-Row 
business? Any of our twenty-five : Deep Groove Bearing 
sales offices can quote you facts and 
figures. Just call the one near you. 


EVERY TYPE EVERY USE 


oKF: 


Sar INDUSTRIES INC PHILADELPHIA 32. PA 
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U A PRECISION IN SPACING 
Leitz 


Ultra Precision Spacing on 
guided missile components 
and similar critical work 
guaranteed by this exclu 
sive DOUBLE MICRO 
SCOPIC PICK-UP of the 
LEITZ OPTICAL MASTER 
DIVIDING HEAD 





it compensates for runout, 
the most common source of 
error. Working accuracy 1 
second of arc. 

There is no substitute for 
LEITZ in optical dividing. 


Request catalog 82-1 


QPTO-METRIC TOOLS, wc 


137AM VARICK STREET, NEW YORK 13, N. Y. 


DANNY DoALL SAYS: 





“Did you know 


DoALL sells 
Sawing Results 
— not just 
blades and 
fmachines?”’ 











Only DoALL makes both machines and blades. That's 
why your DoALL Sawing Specialist knows best how to 
make them work together as a perfect team to give you 
top efficiency in your band sawing. 


somes Orit Tay, 


SB.74'%4 
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This new 

MORRISON 
KEYSEATER 
can make 

money 

for you 


Install it in your shop. Its low cost will amaze you. Watch it pay 
for itself. You can quickly eliminate costly production tie-ups 
caused by waiting for expensive outside services. This is not an 
ordinary keyeater. The Morrison Keyseater is quality built with 
machine tool accuracy. Practically anyone can operate it. It has 
automatic feed, automatic stop to cut off feed at given depths, 
automatic relief to back the work away from cutters, automatic 
centering, automatic lubrication. NO BUSHINGS REQUIRED 
Cuts keyways 1/16" to 1”. 


‘ 


D. C. MORRISON CO., P. O. BOX 1017E, Cincinnoti 1, 


Please send Free ' Keyseate Catalog. showing specifications 
NAME 
COMPANY 


ADDRESS 
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Vows 
THE DOALL company 
DES PLAINES, ILLINOIS 
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Silent, Smooth 
SATISFACTION! 


Scheduled for use in a Vertical Quintaplex Hydraulic Pump 

is this 680 pound rawhide pinion— 21.6” O.D., 17” F., 

5%" B., with bronze-flanged cast-iron center, 25 T., 1% D.P., 

and 3 pound rawhide pinion—3.666" O.D., 3” F., bronze 

bound; together with bakelite pinions and Fibroil bevel 
blanks. Quiet operation is enhanced 
by money-saving stamina. Be cer- 
tain of flawless gear performance 
—contact Stahl first. 


nd WORM GEARS 
> yp 


TH HERRINGBONE 
‘ oP 


GEAR & MACHINE 
COMPANY 
3901 HAMILTON AVENUE 


CLEVELAND 14, OHIO 
CIRCLE 321 READER SERVICE CARD 
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What’s more important to you 


Q DP or PDQ? 


Whirlpool Corporation reports: 


among 598, 265 components supplied 
by Amplex the first 4 months of 1959, 


there were only 5 rejects! 


American Machinist ° 


Quality, Delivery, Price... 
this Amplex philosophy enables 
our customers to cut their produc- 
tion and warranty costs. 


The ‘*Price’’ vendor with poor 
quality will increase your costs. 


Amplex prices are low but cost- 
saving quality always comes first. 
A quality record of 99.999992% is 


the reason why Whirlpool Corpora- 
tion says, “Quality is our business, 
too. That’s why we purchase com- 
ponents from Amplex.” 

Contact your local Oilite representa- 
tive today. Reduce your costs with 
quality-controlled Oilite Precision 
Parts and Bearings. See “Bearings” 
in the Yellow Pages or write to 


Dept. 1-8. 


* Quality-Delivery-Price vs. Price-Delivery-Quality 





pcreaysiey 


" Only Chrysier makes Oilite 


the meet tusted. mame on powder 


/_ AMPLEX DIVISION 


 *®eouct 
PRECISION PARTS 


August 10, 1959 


LUBRICATING BEAR:- 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


e METAL FILTERS © FRICTION UNITS 
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AUTOMATIC 
NUMBERING 
HEAD 


to number a 


metal 
Danny DoALL says: products 


“Do you know that som 


DoALL’s Sawing Re- y 
MODEL 50 


STURDY /ACCURATE/LONG LASTING 


: | ve Rapid consecutive character wheels advance automati- 
wi ! l h e l P you so cally after each stamping. Clear, uniform impressions. 


; b d ss bi 9) Wheel and index plate one piece unit, sturdier...great- 
and-sawin robiems er uniformity. Index plate cannot become loose or out 
unusua g9P . of alignment. Wheels available with Round Face char- 
acters for low-strain marking. Write for bulletin 50N. 


search Laboratory 


Problem materials? Difficult cuts? 
- High costs? Get the answers FREE! be STAMP & 
Deb STORE Call your local DoALL store. TOOL CO. 
HUGUENOT PARK, STATEN ISLAND 12, N. Y. 


in The oz 
ee THE DOALL COMPANY 

DES PLAINES, ILLINOIS CIRCLE 325 READER SERVICE CARD 
CIRCLE 323 READER SERVICE CARD 


new WILSON 


Pneumatic Die Grinders Tubing, Pipe and Bar Stock 


FASTER AUTOMATIC CUT-OFF 


for better, faster filing, —=y 
grinding, cutting and polishing jobs 


Automatic operation — a 


from loading to final cut- 


ae) off. Handles solid bar 
stock up to 3° O.D.—tub 


ing up to 8 0.0. Cuts 
Model 913-41 any material that can be 
Air discharges at end of the tube in remote exhaust models turned. 16 spindle speeds he 


hes sal wel th at valle tne se — CATALOG 


on a wide range of OrkK In TOOL and die § 

















chine sh¢ Has complete specifications of all 
of filing, grinding tting and. polishing orl models. tllustrates ports that are 
Available in 4 y and ¢ ae a '. , ao | ‘“ , being formed, grooved, flanged or 
' ai ' i ; , chamfered and cut off in ao sin 
for Catalog PT-58 zs erage nth oeseiget Aap ae 

. speed. Also describes the avto 
Wilson also makes \ aes ce. Rie deen aoe 


a wide rang. line of . ‘ chine for sealing ends of tub 
: ing, and the Modern Safety 


PNEUMATIC Sony "a nel 
Horizontal Grinders — | — 
WRITE 


THOMAS C. WILSON, INC. MODERN MACHINE TOOL CO. 


21-11 44TH AVENUE, LONG ISLAND CITY 1, N. Y. 2005 Losey, Jackson, Michigan 
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use Airco’s new Dip Transfer’ CO. Process” 


jor ALL-POSITION WELDING OF 
STEEL IN ALL THICKNESSES 


low costs-easy fit up: high speed-very low spatter+ no warpage 


In welding mild sheet steel manually, there’s only e No flux needed. 

one way to reduce costs and produce high quality e Penetrates deeply — critical for high quality 
welds at the same time. Airco Dip Transfer CO: ¢ Welds much faster than flux-based processes 
Process We lding Let’s be spec i fic 

e The complete Airco Dip Transfer COs package 


welds in all positions manually! 


e Uses money-saving Pureco CO:zas shielding gas. 
e The basic equipment welds all weldable metals 
The Airco Dip Transfer COs Process gives you 
consistently high quality welds at lower costs 
than any other process. For complete informa- 
currents are used for burn off. tion, phone or write your nearest Air Reduction 
Creates little or no spatter Representative. Ask for the new 24-page 
Handles typical steel joint fit ups “AIRCOMATIC COs WELDING” Catalog. 


e Welds are hydrogen-free 
e Virtually ends warpage only low average 


On the west coast 
Air Reduction Pacific Company 


AIR REDUCTION SALES COMPANY (|) ic: company international 


in Cuba 
A division of Air Reduction Company, incorporated | Cuban Air Products Corporation 


| 
150 East 42nd Street, New York 17, N.Y. af 


All divisions or subsidiaries 


Offices and authorized vealers in f Air Reduction Company, inc 
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Danny DoALL says: 


"Did you know 


(2 that Demon.” 


Saw Bands 
cut 10 times faster 
and last 30 times 


longer than carbon?” 


Call your local DoALL STORE to learn how 
to improve your band sawing operations 
as much as 650% with greater accuracy, 
speed and finish . . . see demonstration! 


W STOCK. 


\, YOUR LOCAL DoALL STORE 


les =| THE D@ALL company 
DES PLAINES, ILLINOIS 


CIRCLE 328 READER SERVICE CARD 


SINCE 1895 


BOYE AND EMMES LATHES TURN COSTS DOWN* 


1895 ingle Back Gear Cone Lathes 
1900 ide Change Gearbox 

1910 Double 

1920 | 

1930 Anti-Friction Beari 

1940 | Steel Vees — High Spe 

1950 Tracer Controlled 


1 95 Ask about it 
Write about it 


Come see it 


2746 





*Write for interesting booklet 
Engine Lathe Evolution.” 


BOYE EMS 


MACHINE TOOL COMPANY 
125 CALOWELL DRIVE 
CINCINNATI 16, OHIO 


MACHINE TOOL C 


CIRCLE 329 READER SERVICE CARD 


~ IT’S PLAIN TO 


A Boring Head 
That Won't Face 
is NOT Complete 


OW you can get a boring head 

that will BORE, FACE, TURN 
and GROOVE at no more cost than 
you would pay for a plain, single 
purpose boring head 


LOOK INTO THIS before you buy 


that new head. Write for full details. 


CHANDLER TOOL CO. 
Muncie, Indiana, U.S.A. 


COMBINED BORING AND FACING TOOLHEADS 
CIRCLE 330 READER SERVICE CARD 











SAVE 50% 


or more in 


CONTOUR GRINDING 
COSTS with 


Micromaster 











Sold by 
Brown @& — 
Sharpe 
Mfg. Co. 


Providence, 
Rhode isiand 


Visual Grind Is manufactured by 


The CLEVELAND GRINDING MACHINE Co. 


1720 EODY ROAD ° CLEVELAND 12, OHIO 


CIRCLE 331 READER SERVICE CARD 
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Your 

stee/ service 
center’s 

inventories 


look 
like 
this 


inventories 
can look like this! 


To cut inventory costs, make your Youngstown Warehouser THE 
oo) YOUNGSTOWN 


your local “steel service center’. Make full use of his com- 
(amemcan steer) plete local stocks, fast delivery service. His one- 
SHEET AND TUBE COMPANY 
Youngstou n, Ohio 


: 
| 


source service simplifies your purchasing and 
bookkeeping, too. You'll find him an efficient, 


time-saving, partner-in-production. 


Manufacturers of Carbon, Alloy and Yoloy Steel 
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SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser. 


MODERNIZE YOUR PLANT 


WITH M | L E $ 2 Automatics 23 Grinding Machines 
3 Balancing Machines 28 Lathes 


REBUILT MACHINE TOOLS 6 Boring Mills st ation Utne 


This Landis Ne. 12 Centerless grinder is an ex ‘ 
ample from our large stock of modern tools re 7 Broaching Machines 3%6 Planers 


built by Miles to perform like new and ready for 

immediate shipment. Price $7500 10 Compressors 40 Presses 
Automatic Cut-Of: 1%" ¢ spindle cone, vert 15 Drilling & Reaming Machines 49 Services 
Aute.: 2” RBG Acme-Gridiey, 19 
Auto. Chucker: 6," No. 665 New Britain, 1943 22 Gear Cutting Machines 58 Fork Lift Trucks 
Balancer: Tinius Olsen prop. shaft, 1948 
Borer: No. 47A Heald, sgl. end 

Borer: DBI2ZI2A Ex-Cell-0, 1949 

Boring Mill: 4” bar Universal table Timken , 
Broach: 10 ton 54° American vert. duplex 


Centering: 6” x 72° No. 56 Sundstrand ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES 


Compressor: 650 CFM Sullivan duplex, 125 HP 
Drill, Deep Hole: 420 W. F. & John Barnes, 1942 Cincinnati Machinery Co. 219 15. 23 
Drill, Multiple: No. 4BL Nateo, 36 spdt Eastern Machinery Co. 219 


| ay Uerinet py + sal gge gg superservice late Kings County Machinery Exchange 218 2, 7 15, 22, 23, 28. 32, 40 
Drili, Radial: 4°11" Carlton, 1941 “Midwestern” 219 2. 3. 6 10, 15, 22, 28, 36, 40 
otey nebber ne ytesy - 3 late Miles Machinery 218 : 


Gear Shaver: 8° Red Ring. 1940. National Machinery Exchange 219 
Grinder, C'less: N 12 Landis, 1948 Herb Poe Machinery 219 


Grinder, C No. 2 Cincinnati, fimatic 


Grinder 22” Ne. 221 Hanchett opposed Republic Machinery Co 219 
bri N 74 Heald o4! , 
Grinder ° bg 19 H. G. Slenker 219 


Grinder, Surf 12” x 36° Mattison, 1942 
Grinder, T&C: No. 2 Cincinnati, 1944 

Grinder, Univ.: 10n24 & 12x36 Landis, late Lee Stevens Machinery 218 
Lathe, Auto.: & x 15” Sundstrand Uniondale Precision Repair Service Co. 219 
Lathe, Aute.: No. 8 Gisholt, 1950 

Lathe: 16° 2 54° American Pacemaker, 194! 

Lathe, Engine: 24° « 120° Monarch Model CM, 1943 
Lathe: 25° « 72° Axelson, 1944 

Lathe, turret: 94” Hole No. 4L Gisholt 

Mills, Boring: 60° Gisholt, vert. QCG 


— 
Mills, Prd Neo. 33 Sundstrand Fluid-Serew, 1942 oe a 
Mills, Prd.: Ne. 5-48 a ogg 3 late 
SIN: We. BH HAT, lake, TOR a | SEARCHLIGHT Equipment Locating SERVICE 
Mill: No. 3M KAT vert 1943 | 


Mill: Ne. 36 VanNorman, ram, 1942 
Mill: 42° 42° ta” (1 soll laner type | eo 
Planer 66" Rocktord Hyar, coon ‘side 1941 ""No Cost or Obligation 
Press: (10 ton No. 6758 Bliss, high speed 
Pr ~) o ake « 4 4 ‘ . “a 
aa A Ag -R- This service is aimed at helping you, the reader of “SEARCHLIGHT,” to 


Press: 1200 ton Cleveland, coining, air clutch, 1943 
Saw: 10 x 10" Racine. shear cut locate rebuilt and used machine tools and equipment, not currently adver- 
Upsetter: 4” National, air cluten, 1944 | tised. (This service is for USER-BUYERS only.) No charge or obligation. 
OVER 1,000 NEW AND USED How to use: Check the dealer ads to see if what you want is not currently 
MACHINE TOOLS IN STOCK advertised. If not, send us the specifications of the equipment and/or com- 


WRITE FOR LATEST STOCK LIST | ponents wanted on the coupon below, or on your own company letter- 


7. 
head to 
MILES MACHINERY COMPANY | SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist 


Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought promptly to the attention of the equip- 
Lee Stevens Machinery ment dealers advertising in this section. You will receive replies directly 
from them. 











_- —~—_ 




















2039 EAST GENESEE + SAGINAW, MICH. PL. 2-3105 
CIRCLE 500 READER SERVICE CARD 











Specializing in Late Type 


BORING ¢ DRILLING ¢ MILLING Searchlight Equipment Locating Service, c/o Classified Advertising 
MACHINES AMERICAN MACHINIST, P. O. Box 12, N. Y. 36, N. Y. 





Please hel locate the followi i : 
We can adapt high production machines - oe fo wane Capa 


to your needs at a fraction of new cost 





OVER 300 MACHINES IN STOCK 


35000 Grand River — Farmington, Mich 
Phone GREENLEAF 4-8400 





CIRCLE 501 READER SERVICE CARD 





2,000 Ton WESEL HYD. PRESS COMPANY 


r F © War M g. g 
t x i I roke Day 
Lal Co t witt Pr Pp and 
Hl We 
KINGS COUNTY MACHINERY EXCHANGE 
406 Atlantic Ave 


atm >” 


STATE 











BROOKLYN 17, N. Y 
Phone Triangle 5-5213 ” 
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SEARCHLIGHT SECTION 





6 EXCELLENT 6 
Horizontal Table Type 4 -astern Rebuilt Machine Tools 


BORING MILLS! THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 
+ 13: . ‘ ' A High Speed, m.d 
£350T Giddings & Lewis 5” - RADIAL ORILLS § spindle Ne. 1/2 Avey MAS Avey. H.S., m.d 
. . . ° e ' 3 
—£340T Giddings & Lewis 4” . col. Fosdick, 1944 HORIZONTAL DRILLS 
° ° a ‘ - 15 ol. Cincinnati-Bickford, m.d 2 spindle No. 410 W.F ohn Barnes 
£330T Giddings & Lewis 3 ' - 17 per p ieee nen Triple Purpose, m.d Model 410 W.F. & = Barnes, Horizontal Boring & 
All . h 2 1500 RP | 7 - col. American Triple Purpose, m.d Drilling Machine os ate Been Nels, @.8 
wi - 8 - col. Dreses, gear box m.d No. 410 Barnes Single Spindle Dee 
' M. Spd e. Radial Drilling & Tapping Machine, md No. 2 Avey Style MAI . yy -y > ™ 
28x50" Pratt & trey Gun 
BALL BEARING DRILLS ao Model mi82! a... latest 
4\ #26 DEFIANCE, with 800 12 Avey MAS, m.d No. 1-1/2Bxt05" Model MI825 Pratt & Whitney 2 
~ ’ 2 Avey. md spindle Gun Barrel Rifling, m.d 
RPM. Spindle 18 Edlund, m.d., new No. | Model M509 Pratt & Whitney 2 spindle Deep 
me 2LMS Leland & Gifford, H.S., m.d Hole Drill, belted m.d 
3 UNIVERSAL, 650 RPM. No. 2LMS Leland & Gifford, single spindle, H.S Nateo Horizontal Drill, 2 opposed B4F2 Head, 1943 
me ‘,” «x 40° Bauseh Double Horizontal Drilling Ma- 
No. 48M Fosdick, single spindle, H.S.. m , e ‘ chine. m.d - 
No. 4MS Leland & Gifford, H.S., 4 speed m No. 445 W.F. & John Barnes Independent 2 spindle 
ALL LATE — GUARANTEED te spindle os ‘Deep Hole Drilling & Boring Machine, late 
spindle No. 2MAG Avey H.S. Type B, md, 7'2 Model 2F! WNatco Horizontal Boring & Orilling 


SEE UNDER POWER overhang. 1943 Machine 


spindle Atlas Bench Type, 1942 MULTIPLE SPINDLE DRILLS 
REPUBLIC MACHINERY CO. 


spindie Allen. belted m.d.. 8” overhang 
134 N. 3rd St., Phila. 6, Pa. WA 2-5513 











spindle No. 2 Avey H.S., belted m.d 2 spindle No. 6 Colburn Manufacturing Type H.D., 


spindle No. 2BMA. | Avey Production Type, m.d separate m.d. to each spindle 
ssiadie No. 3MA6 Avey H.S.. md spindle 28” Cincinnati - Bickford Upright Drill, 


2 5 h m.d.. No. 4 M.T 
ae oe 6 ee eee ee ee spindle Model MIGIS Pratt & Whitney In Line 


~) - ul 
spindle Leland & Gifford H.S. Hydraulic Type, m.d Vertical Dri 
spindle No. 2LMS Leland & Gifford, Hydraulic 6 spindle W.F. & John Barnes Vertical 
step by step H.S.. md Machine, m.d 
Ne. 3 Morse Taper, Foote-Burt sipp No. 924 Barnes Vertical Drilling, Boring, Facing & 
Reaming Machine 


, 
WORLD'S LARGEST STOCK pr be yporge -- angen 
STAMPING PRESSES Siac elnad” feta Bets ot pees Qeeee: 2 
Leland-Gifford, =|LMS—H.S.. md, late Model H4 Barnes Hydram, m.d 
spindle Leland-Gifford H.S.. m.d 20” Barnes, m.d.. | 
SQUARING SHEARS «+ PRESS BRAKES 
REBUILT and GUARANTEED 


940 
spindle Leland-Gifford, m.d.. on each spindle , Barnes All Geared Self-Oiling Drill & Tapper, 
WILL LEASE WITH OPTION 


spindle No. (5 Buffale Bench Type 
spindle Alien H.S., belt drive 2 Cine! nnati-Bickford Super-Serviee Prod. Drill 
TO PURCHASE, OR 
WILL FINANCE OVER LONG TERM 


NNN 











wn 
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spindle No. | 2 MAS Avey, m.d.. H.S 

spindle Demee H.S.. individual m.d 

spindle No. 24S Edlund, m.d 

spindle No. 2BMA6G Avey H.S.. md 

spindle Allen H.S., belt drive 

spindle Allen H.S.. 7” overhang 

spindle Leland-Gifford, m.d. on each spindle, Ne 
2 taper 





SQV eee he eee@euew 














JOSEPH HYMAN & SONS THE EASTERN MACHINERY COMPANY CABLE ADDRESS 
TIOGA, LIVINGSTON & ALMOND STS. EMCO 
Philadelphia 34, Pa Phone GArfield 3-8700 1004 Tennessee Avenue, Cincinnati 29, Ohio MElrose 1-124] 


CIRCLE 509 READER SERVICE CARD CIRCLE 503 READER SERVICE CARD 


PRACTICALLY NEW PRESSES . MACHINE TOOLS 
Cimzo 








= tons a #96, -60. Bed 60°x54", Str. 8° FOR SALE — FROM STOCK 
160 tons, Bliss #6'/,-60. Bed 60°x30", Str. 6” 
150 tons, Bliss #$2-150-60 36, Str. 6”, New 1954 RBG Rebuilt & guaranteed 


140 tons, Bliss 293/H. Bed 84°x36", Str. 16° RCG__ Reconditioned & guaranteed 
120 tons, Bliss 25%-48W, Bed 48°x30", Str. 8° SELECT MACHINE TOOLS AUTOMATIC 


Wareo—600 Tons Double Crank Bed 180°x64" i',” Warner & Swase 
. a4 ‘ y 6 Spdl seone $25.000 
Doubie Roll Feed, Uncoiler, Straightener Cincinnati Dial Type High Speed Vertical mill ” DUPLEX BROAC 
135 tons, Bilss £6-48, Bed 48730" powerfeed to head, late type 5 ton—42” Cincl., Vert. Hydro i988) (RBG) $6,500 
100 tens, Bliss 25-38, Bed $8°x28" 24 Cincinnati HI! Speed Dial Type Plain Mill, table GRINDERS 
78," « 16%", 16 speeds to 1300 RPM *109 Sheffield. Annular Form Crushtrue-Dresser ‘54 
Air Clutch, Air Cushions S” bar Giddings & Lewis, 2” auxiliary bar, high speed 109 Bryant Int. New Spdl. (1947) RBG $6.950 
it it’ h We h lae type 6x18” Norton Hydraulie 1953 (ROG) $1,850 
it’s machinery e hove it 30” x 29° ce LeBlond Hv. Duty G. H. Lathe, late type MULT. DRILL 
: 2 carriages, tapers, swings 34',". 16 speeds B2B—Natee 24 Adj. Spdi Tapping (1942) $6,950 
NATIONAL MACHINERY EXCHANGE 2” Morey Vert. Slotter AC motor drive, 24” rotary table G-6 Nateo 24 Adj. Spdl.. Tapping (1943) $4,450 
“nie 8 Betts Double H Planer. 50 HP DC ROTARY SURFACE GRINDER 
z 12's etts ouble ousing 16A2 Blanchard 2 Spd!l. Autom. Sz (1948) $4,950 
138 Mott St., N. Y. CAnal 6-2470 motor, 4 heads, box table. ACTUAL PHOTOGRAPH a wig A ° 
AVAILABLE TURRET LATHES 
- r °3 Gisholt, Barfeed, 1948 4.950 
CIRCLE 510 READER SERVICE CARD 6" x 78° Monarch Model CW Lathe, Timken bearing 25 Warnes Swasey. 24," Ber Feed RBG — 
— =. 44 iL—Gisholt, Barfeed ete. late—good $4,950 


18” x 40° « 96° centers Norton Type “‘C’’ Cylindrical 7 . 

INDUSTRIAL INSTRUMENT REPAIRS Grinder, two gaps, swing 40° and 28” In gaps, mechan 8A J&L Barfeed, R. Traverse "45 RCG $6.950 

leal feed, tate type. MILLS 

PROMPT SERVICE 20° Gould & Eberhardt Industrial Shaper, vise, front | HP Bridgeport Vert. 1950 RCG $1.350 

eee Rag ema ee support. new 1947 2H K & T Horiz. V. Head, Slotter, R. Table Div 
$5 


Speed Indicators « Last Werd Indicaters + Dial 22” x 24° centers Monarch Model CM Geared Head Lathe Head Recond 950 

Test Indicators + @wiss Indicaters + Haad Tachom actual swing 27%". 16 speeds, two Carriages, tapers 12-48 K&T 48° Prod, 1000 RPM RBG $6,750 

eters « Die) Depth Gages, ete 24” x 96" centers Boye & Emmes G.H. Lathe, 12 speeds, 34-48 Cine eae BA RCG $5,750 
timken, late taper UJ 

UNIONDALE PRECISION REPAIR SERVICE CO 45T Giddings & Lewis table type boring mill, table 40 x 16°—8 Spdl. Bullard “D" Dbl Index RCG $17,500 

646 Waverly Place, Uniondale L. |., N. Y. 48, outer support, late type. PRESS 

300 Ton Verson Hydr. 44x60 Bed, 28” Str. 125 HP 

CIRCLE 511 READER SERVICE CARD CUTTER SHARPENER 

13 Gleason Spiral Bev. Hypoid New Cond 


MOTORS + GENERATORS H : H H All Machines Carry Regular 30 Da 
+7 y Return 
TRANSFORMERS incinnati Machinery Privilege Guarantee 


NEW + RE OK T COMPANY "MIDWESTERN" 
ee 3901 Kellogg Ave., Cincinnati 26, Ohio 336 Midland Bank Building 
t es asen Phone TRinity 1-0853 Minneapolis 1, Minnesota 
4ESTER DN Y CIRCLE 506 READER SERVICE CARD 























CIRCLE 504 READER SERVICE CARD 








CIRCLE 512 READER SERVICE CARD LATE TYPE GISHOLT 20 cross sliding ¢ , 
rden ys; EX-CELL-O 33 Tr read rinder 

HIGH SPEED PRESSES haere sone Re Cm 6 3 Inet Orta FOR SALE 

ss) Grinder; ROTO CLONE type Iv Dy un le Pre 

75 Ton Cap.—BRANDES Double and’ Dee Grinder. 10 ‘hp... 18”. Whe FORK LIFT TRUCK 


50 Ton Cap.—HENRY & WRIGHT rAvT FIBACS F ne Automatic, 3,000 Ib. capacity, 10 ft. lift. 
Equipped with DOUBLE ROLL FEEDS. 10 HP HERB POE MACHINERY co. 
Reeves Variable Speed Drives 220/3/60 Motors 24396 W. Seven Mile, Detroit 19, Mich. H. G. Slenk East Libe Ohi 
Excellently Maintained; other details on request KE 3-7888 - © stenker, Sas ry. ° 


Seaboard Stee! Co., Inc... New Hoven, Conn. CIRCLE 507 READER SERVICE CARD CIRCLE 505 REAIDER SERVICE CARD 
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VARIMAT ICL 


The SUPER SENSITIVE, SMALL-HOLE, PRECISION DRILLING MACHINE 





With capacity of .004” to 5,” in all drillable 
materials, and spindle speeds from 840 to 9300 
R.P.M. infinitely variable in two speed ranges .. . 


this is the machine which the precision industries 


rely upon to handle the “heart-break jobs.” 











“ : 4 ” 
for the finest nook you do 





aiso... 
Three companion drills 
each built to the some 


accuracy but differing 





in drive, speed range, 








and clearances, to 


cover the full range 





of special precision 





requirements. 


AND A TAPPER... 


with capacity from 
134” x 120 to ¥,”" x 


24... and a ‘‘reserve 





of accuracy 





You will want full information about the Hamilton 
Line of precision drilling and tapping machines, 
And we will be glad to furnish it. 


Ask for our 














FREE 
BULLETIN NO. 2488 





THE HAMILTON TOOL COMPANY 
830 South Ninth Street 
HAMILTON, OHIO 








REPRESENTED IN CANADA BY 
Sykes Tool Corporation Ltd., Georgetown, Ontario 
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SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 
o in Medel D diel indicating with 
equivalent Brinell and Rockwell C 
Hardiness Numbers. May be used free 
hand or mounted on bench clamp. Sea 
sitive over entire range from softest 
>» hardest of metals without adjust 
ment Nom injurious to wor 


OVER 40.000 IN USE 





THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-358 Van Wyck Exp 
MODEL D Jamaico 35, N. Y. MODEL C-2 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every 
sare ia taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST aasumes no responsi- 
bility for errors or omissions 


Abrasive Products, Inc 
Air Reduction Sales Company 
Div. of Air Reduction In 
Ajax-Magnathermic Corp 
Allegheny Ludlum Steel Corp 
Allis Company, Louis 
Allison-Campbell Div 
American Chain & Cable ¢ 
American Brass Company 
American Chain & Cable Co 
Allison-Camphell Div 
American Machinist 
American Optical Co 
American Society for Metals 
Amerian Tool Works Co 
Amplex Dis 
Chrysler ¢ orp 
Armo Steel Corporation 
Armstrong Blum Mfg. Co 
Armstrong Bros Tool Company 


Babcock & Wilcox Co 
Tubular Products Div 
Barber-Colman Company 
Bearings, Inc 
Resly-Welles Corp 
tlack Diamond Saw & Machine 
Works 
Blaisdell Pencil Co 
Blake Co., Ine.. Edward 
Bliss Co.. FE. W. 
Bove & Emmes Machine Tool Corp 
Bridgeport Brass Company 
Bristol Industrial Development Boari 
Brown-Lipe-Chapin Dvision 
General Motors Corporation 
Brush Instruments 
Div. of Clevite Corp 
Bullard Company 
Bunting Brass & Bronze Co 


Capewell Mfg. Co 
Carlton Machine Tool Company 
Century Electric Company 
Chandler Tool Company 

‘hicago Heights Steel Co 
‘ineinnati Bickford Div 

Giddings & Lewis Machine Tool 


‘incinnati Gilbert Machine Tool Co 
‘incinnati Milling Machine Co 
Special Machine Div 

‘ities Service Oil Co 

le ning Division of 

U'. S. Industries Ine 

‘leveland Grinding Machine Co 
“leveland Worm & Gear Co 
vesdill Twist Drill Company 
olumbia-Geneva Steel Di 
‘olumbus Die-Tool & Machin« 
“opperweld Steel Company 

sa 06 Corporation 





60 
22-23 


149 
167 


26 
170 
206 
50 
216 
44 

1 184 


O42 


204 
30 


6 
67 
193 
216 
191 


Co 150-151 


201 


>, 0-/ 


165 
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ESTER 


INDEX TO Is this trip _ 
ADVERTISERS necessary? 


Craig Tools In 
Cuno Engineering Corp 
Cushman Chuck Company 











Delta Power Tool Division 

Rockwell Mfg. Co 64-05 
Dixie Bearings, Inc 149 
DoAll Company 208, 212. 214. 216 
Dreis & Krump Manufacturing Co 158 


Eagle Picher Company 
Eastman Kodak Co 

X-Ray Div 
Eaton Mfg. ( 

Automotive Gear Diy 
Edlund Machinery Company 
Eisler Engineering Co.. In 
Eldorado Tool & Mig. Corp 
Emhart Mig. Co 


Federal Products Co 
Fellows Gear Shaper 


veneral Public Utilities 

reometric Horton 

riddings & Lewis Machine Tool 
Cincinnati Bickford Division 150-151 + 
risholt Machine Company MW) : ed 
‘leason Works 122 he 
708s & de Leeuw Machine ¢ OMpany 18u ; : 
rrant Mfg. & Machine ¢ ompany 22 i" 

> A 


oon . 
vray Co. G : 


8.99 
sraymills Corporation 170 
sreat Lakes Steel ¢ orporatior 

Div. National Steel Corp 


Greenfield Tap & Die Corporation Not when you let 


Com 


Hami ton Tox | 


»] ins re f iP }  ] 
Hanson Whitney. ¢ ompany ra, T ' I o a 
Hardinge Brothers, In 55 M /] “4 ELVILE 
Haves, Inc.. C. I ae 


Heald Machine Co 

Sub Cincinnati Milling Machine s s 

Co ond C do your site-seeking for you 
Hoover Ball & Bearing Co 
Stay right in your ofhece yet find the plant location you need! 
[-T-E Circuit Breaker Co : 

aie te Simply contact GPU Site-Service, the one central source of plant 

Ideal Industries, In« : : 
Industrial Distributors | . site information for nearly half of Pennsylvania and New Jersey 
Ltd 152-153 You'll receive complete economic data for one of the nation’s most 
desirable growth areas together with full facts about existing build- 


Jones & Lamson Machine Co ings and choice available sites. For this prompt, confidential assist- 
137, 13! 
Jones AS Laugh in Steel ¢ orp 


. 
Stainless & Strip Division 


ance, wire, write or phone today 


eas _— Towonde , 
Kent-Owens Machi: 


Kingsbury Machi on ory : se Clear tieid @ foster — @0over 
- PENNSYLVANIA % 


ove itipel OMerr\stown 
Leboner @ ~ Keoyporte 

Landis Ma o ' . 

I andis Pow 2-13 -? Metropolitan Edison Co Lokewood ® 

Latrobe Stee 0 Pennsylvania Electric C NEW JERSEY 

Linley Brothers Co 210 New Jersey Power & Light Co 

Lodge & Shipley Company 9 Jersey Central Power & Light Co 

Ludwigsburger Maschinenbau GMBH 160 


cena en ania tii GENERAL PUBLIC UTILITIES 
CORPORATION 


Att: Wm. J. Jamieson, Area Development Director, Dept. AM-3 
67 Broad St., New York 4,N. Y WHitehall 3-5600 
CIRCLE 335 READER SERVICE CARD 
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\ 
drilis holes in 
**hard-to-get-at”’ 


places... INDEX TO 


gman ADVERTISERS 
angle drills 


(Continued from page 221) 


M. B. I. Export & Import Ltd. 

Matra-Werke GMBH 

Micrometrical Mfg. Co. 

Minneapolis-Honeywell Regulators Co. 
Machine Control Group 


Minnesete Mining & Mfg. Co. 
Minster Machine Company 
Modern Machine Tool Company 
Morrison Co., D. ¢ 
Air-Powered DRILL MOTOR 


With the heavy duty, rugged SPACEMITE you can National Acme Company . 
7 ; “ National Broach & Machine Co 


drill holes within 44” of bulkheads and other obstruc- National Machine Tool Company 
tions and within 9/32” radius in 90° corners. Replaces National Metal Congress and 
anole drills fo yst limited-access-area drilling. Exposition 
DRILLS HOLES wiTHIN ingle drills for most limited-access-area drilling iar bie. Sladiins Cimmnaon 
: STRUCTIONS ~—_ SPACEMITE accommodates standard threaded shank New Britain Gridley Machine Div. 32-35 
; : Newton Hydraulic & Tooling Co 208 
1 — . ar , xu 4 o Z 
drills (%4—28 thd.), capacity through % diameter. Niazara Machine & Tool Works ‘1 
Accommodates larger drills under overload conditions. Nicholson File Company 163 
"a : ; he : a od od 7 Noble & Westbrook Mfg. Co. 68 
Start now to enjoy the COSt-SaVINg, increased-produc- Norgren Company, C. A. 61 
tion benefits of the SPACEMITE in your plant. Norton Company 18-19, 31 
Numberall Stamp & Tool Company 214 
HERE ALSO, ARE TWO WINSLOW AUTOMATIC 
POWER TOOLS YOU SHOULD KNOW ABOUT 
EI SPACEMATIC DRILL MOTOR EME | Oloisson Corporation 
navy duty too! that approaches automation ; Olson Filtration Engineers Div. 
ersinking applications. One of American Laundry Machinery Co 
pasa ne St-saving tools ever O’Neil-Irwin Mfg. Co. 
—o Opto Metric Tools Inc. 


BP] NUTPLATE DRILL MOTOR Rees tite, Ge 
A portat wer tool J on Nutplate 


> § 


stallations 
Pines Engineering Co., Inc. 


Write Today for new SPACEMITE Bulletin and name of your near- Pratt & Whitney Co., Inc. 
: Also ask for data on SPACEMATIC and NUTPLATE Drill Motors Prentice Hall Ine 


* 
Cudlouse PRODUCT ENGINEERING CORPORATION | 
47 ST. JOSEPH STREET © ARCADIA, CALIFORNIA | Randall Co., Inc, Frank E. 
F —_ Reed Rolled Thread Die Company 
Vanufacturers of vacuum hand tools and accessories for the nation’s Republic Stecl Corp 
aircraft and manufacturing plants. Re ial Electric ¢ empeny 


CIRCLE 336 READER SERVICE CARD 





S. K. F. Industries Inc 


Screw & Bolt Corp. of America 
RANT Sharon Steel Corporation 
Sheldon Machine Company 
Shell Oil Co 
Instrument & Mfg. Co., 


RIVETERS PIONEERS Shore 


Simplicity Engineering C 
smallest to Snyder Corporation 
+} by NOISELESS SPIN Secony Mobil Oil Co. Inc. & 
NING or VIBRATING Affiliates 
HAMMER method t Springfield Machine Tool Co 
» meet all needs pes in Square D Company 
¥ \ — . and orizor Stahl Gear & Machine Company 
:; pean Standard Oil Co. (Indiana) 


Write for literature and don't : Y 
Ss Oil ¢ pany 
forget to send samples -— i —— 


THE GRANT MFG. & 
MACHINE CO. 


\ve Bridgeport, Cont 
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eA lax! 


It’s easy to do when you let Columbus Die-Tool handle your 
special tooling problems 


Many leading companies all over the United States are now avail- 
ing themselves of our creative engineering staff, modern plant and 
equipment, to design and build their special tools, jigs, fixtures and 
machines. Over 50,000 square feet filled with precision production equip- 
ment enables us to build fine tools and special purpose machines to your 
exacting requirements. Increase the efficiency of your operation with 
special tools that do the job better—faster—more economically . 
designed and made by Columbus Die-Tool 


FREE: New brochure listing complete facilities and equipment. Write today 


Columbus Die Fool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
SERVING INDUSTRY SINCE 1906 


Designers and manufacturers of 
Jigs ¢ Fixtures ¢ Special Tools ¢ Units 
for Machine Tools ¢ Builders of 
. Machine Tools Complete 
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119 Eyes, *615,468* Saved 


in 5 Years at Pullman-Standard 
... another answer to 


“Does Eye Protection Pay Off?” 


JOHN MIMS 
Splatter of hot solder 
At plants of leading car builder, Pullman-Standard Manufac ‘racked his left bifocal heat 
turing Company, wearing of eye protection is a “‘must’’. It pays treated safety lens. Result 
in eyes saved, pain saved, skills saved and dollars saved. Eye lens took punishment, eye 
protection equipment is furnished free to all employees, including uate 
those needing prescription glasses. (All visitors are furnished 
Safety Glasses or Plastic Cover Shields for wear over personal ERNEST DEMES 
glasses.) RESULT: IN 5 YEARS OVER 67!» MILLION MAN-HOURS Hot tar splattered lens; 


} 


WORKED WITHOUT A LOST EYE burned cheek, eyebrow, fore 
Quality eye protection equipment such as manufactured by head. Result: Eye saved 

American Optical Company featuring safety standard frames and 

lenses 1s a vital ingredient in achieving performance like this. And BRUCE REED 

it can pay for itself in less than 6 months’ time. Call your nearest beol 

AO Safety Representative or write us at Southbridge, Mass 


*Based 


American \& Optical SOUTHBRIDGE, MASSACHUSETTS 


COMPANY Ry he Pry nal Crtre 


} 


SAFETY PRODUCTS DIVISION 
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These handy, prepaid cards will 
bring you more data on: 


@ PRODUCTS ADVERTISED 
e NEW EQUIPMENT DESCRIBED 


This card expires 10/9/5? 


Reoder Service Dept. 


e COPIES OF CATALOGS 
OFFERED 


First Class 
Permit No. 64 


(Sec. 34.9 P.L.&R.) 
“New York. N. Y 





now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser’s 
name at the bottom of the card. 
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No Postage Stamp necessary if mailed in the United States 
Postage will be paid by— 
American Machinist 
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e for full details on how to use 
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and FASTER SPIRAL 


COGSDILL 


MERCURY SERIES 


TWIST DRILLS 

give you 

the 

HIGH PRODUCTION 
you 

NEED and EXPECT 
in 

TOUGH MATERIALS 


Available in Jobbers Length 
Taper Length 

Straight Shank 

Taper Shank 


COGSDILL 


See your Cogsdill Distributor 


wD 


COGSDILL TWIST DRILL CO., INC., Greentielid, Massachusetts 








Stocking Warehouses: Detroit, Los Angeles, Greenfield 


Cogsdill — the name to remember for quality . . . to watch for progress 
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First U.S. double-bed lathe... Le Blond’s huge ‘Admiral’. . 
assures spindle rigidity with Timken’ bearings 


Timken tapered roller bearings. The 


|’ Sa giant! this lathe built by 
R. K. Le Blond Machine Tool Co 
Named the Admiral it's the first 
ws bed And it 
is Sa ft long, 


lo maintain spindle 


built double lathe 


weighs 75 tons 6 in 


120 in wide 


rigidity under $0,000 Ith. line load, 


I 4 Blond 


pered rolle 


mounts it on Timken’ ta 


bearings. And tor extra 


quality, the lathe wavs are made of 


limken 91140 steel. Le Blond uses 


Limbke n he irinus to vet 
ad 


1) Special preci Limken bearings 
are made specific illy tor prectston 


sprodle Lp prite ittons 


>) batra load-carrying capacity. Full 


BETTER-NESS 


line contact between rollers and races 
gives Timken bearings extra capacity 
ind their tapered design lets Timken 
bearings take radial and thrust 


loads They hold the spindle rigid 

The bearing’s 
steel—is nickel-rich. And 
make it 


ica’s only bearing 


4) Extra toughness 
heart—the 
it's the finest we 


Amer 


that does 


to he sure 


ourselves 
maker 
1) Vertaal 


Limken 


bearings are designed and precision 


y eliminate friction 


r 


made to roll truce 


For machines that pertorm better 


at lower cost, be sure the ones vou 


buy or build are equipped with 


rolls on 


tapered 
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Roller Bearing Company, 


Ohio. Canadian plant: 


Timken 
Canton 6, 
St. Thomas, Ontario. Cable address: 

IiMROSCO”. Makers of Tapered 
Roller Bearines, Fine Steels 


and Removable Rock Bits 


WHEN YOU BUY TIMKEN’ BEARINGS YOU GET... 


1. Quality you can take tor granted 


t//o) 


2. Service voucan't getanvwhere else 
3. The best-known name in bearings 


4 Pace 


setter in lower bearing costs 


hirst in bearings 


for 60 years 








